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CTi ABSlHUrsO' 
SBCOBITI Mi' 


SSS R&7SRSX 
910£ FOR 

classification 

itCTioir 


L^Af%rT 8ept«ib»r 19« 1949 

iEClfcM-- 

K’ir.7S Vi F'.irriBQ ^ / 

LlPii; — 2». wJ"” 


^ Bifer«ne« if aad* to tha andoaed raport of 8i FBiKGIS J. (UUAHT# datad 
SaptaKbar 39, 19497*t Maw Toric Cltgr, in tha aboaa antitlad aaaa, flra eoplaa of 
idiloh ara anoloaad,' haraaith* 

Tba Boraau*a attantion ia diraetad to tha infomatioa oat out on tha ld> i? I 
■Iniatratiaa Page of tha abova raport. Ihla infonation la aecordanca < 

aitb Bixaan lattar datad Angoat 15, 1949 in%ha oaaaantitlad^^^^H^n(MU01 


Id tha aboTo nantionsd lattar, aantlon in iiao^ra^lEnH|HH| 
It <B baHw iwx^ tbpt thia individual ia poaaitily idantieal with^^QfflTI 
adkOu^ aubjaet of a fraud Ai^inat tha Ooyarpaant inva^tlgation antit; 

H:m|D[<i^'«l9>(atiTCaN, TBEOSORK REILlI 
l&VArti Pila 46-970 2: ‘ * ‘ ^ * t ha courl¥ W^hls ln^«Ugatton ii ms ascertf! 
that tha aubTect/ ffiOTHMAN, aaaoelatad vitb one a^D|U^KtNEA3^B£A par; 
aartain ooiuttlting anglnaarlng aarvieaa for J 


9 ii 


.*.%?• 


It will ba noted that HEIUG was Indicted in tba fraud ease, pleaded 
golltf, and aaa fined in addition to a Jail aaDtanoa. AM9UR P. lOSlR waa not 
Indicted in thia InTeatlgation. fiomeTer, ba gave Infonaatlon vhieh aaelated in 
tha inveatl^tion. . < 

p k' : ' 

Sie InveBtigation of BROTE&liN ia being oontinaed to aecerta^^l^^n- 
tacte during tha period of October, 1944, in order to ldentifM|HH|||^n^ 
in the Bureau letter of August 15, 194^* IB this connection, ^hsideratlon la 
being given to interview APIHITR PJN^SSER in view of the fact ^^t ha haa been 
eloaely aseoclated with EBDTIUAN dunng the period J. 940 to 1943 ^! and at tha, pro- 
aent tiwe ia not on friendly tenna with brottwaw^ | 

Itaa abova ia balng aubmittad for the Infomation of the Bureau. 
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aanu vine xa no% on manoLy uer 
V lha abova ia balng aufani 

^^^Inca. (5) 

^ liaahington Fiald (2 anca.) 
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SYNonisorrAcni . i ^ 

42iirstrWOa^ At-.. jU; 

t#ad»d aehoolt In >rC| gradaattd Colib U 
.j::^;.-;, ... OiDivMraltj with CtaMloal togiiiMrlAg Oii- . ■-?:.; 

J'on^ly to Hendrick IliBn- 

Y\ ^ctnrlag Oo*V«l0O .W.ee-J^sldwnt of Cbamrgj ’ . 

' * Bfcsighlporp* /Plrooentlj bhidtaota «own opglii- ; 

r 'Vrr- -'•» iJig tmineas wndwr thw 'nuM Abrahaa Brott^ ^ 
aan and Aaaoclatoa. Babjaot asaooiatad la 
biiala«B8 with known Oanannlata. Alao tlgoad --" ' 

- — >^1942 CP Koidnating PatlUon; ' 5mBSPH_T, « : 

^ fBMTTjiT haw allagad that SDTliCtN wngagad q ( 
lOTdKiMlldft ^ OoMBinlat aapionag* apparatoa la 1940* fe ^ ; 

iniSZNis UiiCLtAStfia Invwatlgatlon Indicated that eubjeot 


xcifrasHUESHomi 
tTHS»ISB« •< ■ ' 


fv.^ 
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jr^^aAiileU uy^ 
^E^Kapthvm 
OMekOeciii 


"eiatea with known Cdwronlita and alab haa^ ^ 
w^dcitad buelheaa fkoa the Biaaian Goewrn-^ c. !j ^ 
.,nant« &8 been engaged jU anglnaering . Ic ^ ii 
bork for the pdneae Gowarnaert and deiwl- g ^ t'l 
apaent of plf^ la Baleatlte* Beaulta ^ a 
idTaieal ausrVeiUanea and iafoxwation re- ^ ^ 
eaivwd froB obnfidantial aoorcaa eat fcorth 
indioating BR0THKiN*8 aapretaiy la a known 
CP nenber and that BBOTSliK fraqaentlj aaao- ^ 
oiatwn with Canmnnlate^ or Indlel^ttalJ al- 
Xeged to be engaged in eapionaga/t^ ^ * i Jg^ 

«Ap-.A. -S^ls 


ffs 


la^etbyie 


I -r 





u aiUer, 3A1/49 ^ 
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2 - Viebington Fuu (Info)'^ 

3 - Nbw York (1 BI 65-14603) 






\ v 


1 • 


i • 


m 


K 100-^5068 


rCBSi <oont*d) 





vi, > 

'• . "'t *f 

^ V 

1- .‘'r 


*9UiaM TOTHIOUI Wei t^om on iJir*«t-l5^->4913 et 'Jfov XoA my. ’■■•i 

»arr^ dtt *«>• 15, >937, io JUQMI.l|BTr, daTthiy have w’ ehild, mi Hllffiro^S j 
^BOIHMIN. l^aidtly .iwaldia *t^-08 42ad Straet, fiuimida. Iom IaldndU7>- 
ilao XMldiiDg^with ffiOiSUll. la bla jneihay^liKlaw, JJDnilBTT* ■ mOTBttll'fi ^ ^ " 

tether, ra^«8 *\1 565 It ameend iTecoai^teSinr, Sew Twk,' with V- 

Ida aiaWr, «ra> . JBBpiBttN. waa Educated at the John - 

5^^?? telawhla ^ ^ 

* '-..Ba graduatad in' 






S-i 


?■-' * ' 


^ f 


^ vouTon MW lonc diy, and ioft this oxganlaailon In Jaly, 1942 ind ' 

teeaaa Tlee-I^aldaiit of the OMonr^ Bssign Coiijoration, -420 Zazinkoo Aveniie, 

, ttla wsaalutioo was Incorpontad la July, 1942 In Connecticut and are the ' 

' *?!^***®*^ •**? ^nofactnrlng oooowti, aaOTaUM 

■ *r?**?*^ teoB this <r geniaatlon on August 15, 1944 e”d orfianlaed tha flm of • ■ 

Aaaoclatea with offices in Boon IbS, II4 teat 3^8 Street. 

B» ^s Qd^ Bn^neer of this fii» which, during the war, were engaged In 

aeiwxwl Industrial ooneems. in Septenber, 1946, I 
^ offlcea In above address to 2928 41st Avenue, long lei; 

^ A^ha* teotJanan and Associates laboratlw^,/. . . 

■„•• '■ ■'••••> .. .'. ...<- •.?«■■'■ .-w- v --/r. •'•.Vi .'.n;, • : •' •• ^ 

Joepany, ^idgepwti' temectiouii 

: ■ -of aerosol. _baBha_ for tte Ai»d Poroea|.,v:;-v,y^v---.-*; . ' • 

of statoSf ,;..,;.S!-,'^''*^''^'‘ :•;>• ■ . 

tte telestine .Potash; ^ ^ V 

^ ^ isronautical Affaire of the Bepubllc 'cf CMna. . 

51 ’ ^ setttng ep plahts for thS^odaotton of plrwSd^ 

.>lues, hoBber noses, turrets and doMs.^j Piywood, 
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•t*t«d tlui la atetti Viy* IBM^p JtACpB QQUB 
iatrodaced har to eno Aa^feoniMil* ^o »t, that tiaw^widod la 1^»*« 

'iihnr Toz%« and idio waa amlcrad at itoa' Baputlic Staal OoKpaqr la Plttaturc^f 
PaantTlvaala# aa an anglaaor* iftar ahS^t'^ttla'XSaiTldBal, ^ tcld l>ar that 
- ha laintad to taata acaa hlaaprlita ooplaa aad^w tha .ooplaa to OQ^ “Ao waa 
'■ Idantlfiad aa a kaoim Sovlat aipimga agaBtJ]lA,| > -vii. - a ’ - - ; 

! / MteJUK'aUta^ that taaallad ,*roa akrly Maaa df W40 antil tha ? ^ 
Fall' pf 1940 aha had a«.t BODI^N ab^t tan\tiaat to ebtala bhi^>rlnia ttm 
M«. Ion othar oocaaidiu, BtOTHIttH «aa coatabtad Ip OOLOS* 1Maeatlii|gi Fra~ f 

qaaotly took plaoa In front of the Moaln Safa Cnapaiy» 32nd Straat and Fifth ! 

Aaama, Man lork Cltr* .. JROIHMiN woold neat.EBHlLSr and tfaaijr nmld nauaUj*^ 
to dinner, a »^ during the courae of the seal he woold turn over these hltteprlnts* ^ 
Ta pJTTJcy recalled that on many oecaelona the prlnte that he gave her were copies 
that had been Bade from originals; however, it woold be necessazy on occaelons 

far 4ier to take origlaale and have oopiaa aade frsa ' She would then give 

oaiXA the eopiee and return the origliMds to EH)II9iA)i^^J^ 

t.. , ‘ ' ■ • ■ t 

’ Soaetlnie during these Metlnge« BSfllEf learned froa either l^iOTHIQUf 

S QOLOp that these )^neprlnte wen of ebmeroj^ kettles, i|hi^ eW tinderetood 
^bs aone klai of,a ooasMnial Mt. SoBotine daring the Fall of 1940 GOLOB N 
toid l^lLEr that he was beoosdng soBewhat dilegasted in hie dealings with 
; BROTHUiV, end told her that he was going to tarn him over to eomeone else* 

She has never learned froB QQL0S> or aiTone elae> to whoa GCnOB directed fiR(THlCiB«| 

« 9 " t m , 

A ^otograph of BSOTBIQLH was obtained fron the aColuBblana^ 1933 Tear 
^k ttOBi Columbia University. Ibis photograph was eidiibltsd to ELIZi^B T* 
SmXEf snd she was able to identify this pbotognph as the person she had Bat 
on several oeeasions in 19^ as ABSiH&U BRDlIOttN i^o had furnished blaiqjrints 
' "'to her nnd JA<JC6 a0iL08.M) . *? , \ ' v ^ ' 

; y ' (. , } \ - ■) . 1 .j ' f 

' V , Seenlts Of biYestlaation ’* 
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/ 




- ^ 




A physical surveillanee ms Instituted oh BROTBiUM on Vbvember 28, ' ’* 


MM - ^-^--^-1945 end continued until iJeoenber 28, 1948 * ' in the uonree of this survi^llanoe 
— 4 BK^BULN was found to spend a great deal of his time in eonneetion with the 

activities of hie buslnese, Abraham Brotbman and Aesooiatea* Be was observed 
einost daily going to his laboratory at 8503 58th Avenue, EJmhurst, and hia 
office at 114 Bast 32nd Street, New York Clty«^^^ 
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^ WIffBUJI «*0 ^^Twi lift tto cmpaxj ot hli ••ervtftry cn ntaeroot 


iecMloos. fiiB MCMtaxy Sa MTHTil^llgCWIlZ «bo i«tid«8 »i IS4 Hfbth Avt^. 
iB»« Bmt Xortc Cltj* iTom M* mboAmIoa vltb hU ••enUxf, It w indimtod , 
ttet IM aldbt te haTlflf ao #££ilr «itb htr* BBbiattH w «0 alto ebaarwd oa ' 
Mar oecaaloM alth hia iaUov Mplcjata at tha labontoy^ a^ alao tala part* 
WBTg dUI^^OfiCSUEH^ a kaoro Cdanalat Itarty Mabar atao will ba latar aaotionad 
la tha dailuAa of ttaia rtapoart.fT(| ' 

Oa Oaoaabar 10, 194S nonns «aa obaarvad la tha eoqpaiv of oaa^.^^ 
ifr ffm. aho aaa caaldii« at tba Madlaoe Sqaara fiotal» Bav Torir CLtj, atao m» 

datazaiaad to ba eoaaactad aith tba Bilglaa Ooaaieaioa atta^ad altb tha 
mgUa ODoaaUta^l . ^ - ^ 

. ':; CIB SaOaabar Vt, 1945 gfmnm i«a oboarvad la tba eea^aar of lOIOZBV 



at 10 Sbanlat 8traat« Iba York Clty» fia aaa alao obaar^ oa othar oeaaaioea 
taaidaK laaoh or dttaaar alth ICfiCHJV* ^1. 

BBD1SK1]I aaa alao ebaarrad on Saoaabor 32, 1945 alth aa ankBMD 
idioa ba pl^d ap at tba Xaaax Honaaf Baa Zorfc CltP*^V 


t V 


Ob Baoaabar 38, 1945 K>nMUr« aecoapaalad bf MIRIAM MUKORIZ, aat 
aa anknoaii aaa at lOtOO F. K* at tba Buatlan Ibarooa on Vaat 57th Straat# 3m ) 
Task eitgr* 9iia Indlvldaal aaa latar idasilflad aa H4RIay5ULTZM of 510 Vaat 
112th etroatf laa lerk Cttr* Ba aaa foaad to ba ooBoactaoVith tha Blataraadi 
Hlaatiaa Oreanlaatioa ablob aaa foandad for tha pnapoaa of aldlac Baalata .. 
paopla la Pa2aatlaa. rtt\ ; , c ‘ : . -J < " v 

Oonfldaatial Itafomant T-l« of knoan roUablllljf baa adtlaad that . ^ 
BBTtflttf aaa aaldm ap drafia and a aap la a for UCBB. and aiU aond 1S)T p rcpfla« • 
ala to KCHIL in BalfinB Ip anil* Ba ocntaatilatad aanrtlng glaa aolatlea ai^ 
dja poadar* IfICBEL* ■anttoaad taara, la taallaaad Idantieal alth tha Indiaidaal 
■aotioaod ia eanUet alth SOTBIAV on fiaeaahar 10^ 1945 aa oat forth la tha 
raaoltt of pbgratoal aanalllaaoo* Thla aano iafanant adalaad that MKSEL aaa ; 
laatlBg for Bbl<l» on Biptan b a r 17, 1945 aad hla addrooa avoid bo B. ^^CSEL, 
••lat PronotloB fiiroetor of Otadon CbxalqpBt Balfa, dl dtama Leolao, Brnaa^. 
r UWmtUX' ~ • . • . 

^^4*_**^ laf oxHBt ^dvlaad that tha aabtjoet aalntalnad a Jaiat bai^ 








• V ^ t w 


c ^ 


_ ploxltlaa aad otbar procoaaaa. tba tail* - 
onea/ aa aakncaa aaonnt, la to ba flata to tbo aabjoet 900 zaoalpt of a r«p«^ 


IMat m a oliadeal 

ukBcaa aabant, la to 

™l-, .h-lcU 

0DBfldintl4U lafonaat 1^>l atatod that on Oaeeaber 30, 1945, an Indl* 
tldual Ip th# aano of^mcu (phonitie) of the AnerleaD*fiuaalan lastltoto^ 
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'SJAff TMniBxanvnM^ ujw »w » 'w^'vjwv *w* *1 ■■ ^ **■■*> — w ^ 

Mf«r8 to tho nwlfTfilnit of Aoronautloal kitHH ot tiio Bopublle of 
. Ctdai vtdeh io lioted m » o bllont of tbo oub^oot** lim with wbek fao bos tho 

’■"•v\r,. '-- ibint bonk oeoowit.ftU .... .’^ : -r i. :. '_; - ' ' ,. ’ 

Odsistd CO DiCobbor 24, 1945 thbt WOrmS hod 






lOT fth iriLtb IrNkitniENFELO ’■ho bolongs to o politleol gpoap in^h^^ROrai^ 
uy bobcoo octi^» SBOfH 


SBOfBKAjr boo ototed tfaot WSIESFSUi ood fir^KXBlIZmN (phon» 

ot^k 


N 


«tlo). -t»».lottdr is otoyiag ot tbo Josox HonooiNiro not •Jobeti^ki-itoS«» 

■ idontlool ^tb iMO poiHim 


■ 4 

O 


f'\ Iht i^wvt iktt^r l&dlTld^Al is bslisiisd to ids 
y s^^bo^ssx ikm% ^ DacoA^ 19454 | 




%*■ 


-Vi jT-" 


On Dicaaber 25, 1945, thlo infonoant odvlsod tbot Ob. BiiniEHFEXD 
dooljrad gK>THIttN tojp.ace to,.h4o, hooo ot ,3,22..Jbot 72nd S troo t, ^Mirtoent . 
’iROTHSttN accepted this in^tation and e3q>ected to go to WSlT2Si4N‘S hcoe with 
Sr. SiTniSNFElI). 

Confidential Soforoant T-l on December 29, 1945 odvioed that GBOTHMiV 
lad decided not to ottei\d -foe Hew leases* Boll on Mew leor'o See because be bod 
been sick with the tinJT^* ; 

■ f \ Confidential Xnfoc^nt odvie^ tl^t EBOTHHtH was o fueet fr«m 
January- I94S to Johuoir 14, 19^ of 'FSE;D^adSHL ot his form in Cfogston, 

Bev lork* Bgr^m, io' o well kn^ Oaniauniot^iP^^ will be nehtiooed later in 
the details of foie renortd'^l 
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■« 


-V 


iportjQl 


{ ■. 
■A £. 

% 
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Ibis eame inforoant etated that EROlIDUH odrised Mr. BOIBN of the 
Boeen Bagineering Ooopany of G^ood, Kew Jersey, that be was de-veloping reeine 
for the Chinese QovBmBent«Q4\ - ^ . 

On January 16, 1946, Confidential Informant T-l odrised that e unxe 
IBOiSER mode on otteopt to eontoet SOTBldN to iatefest him In wjDlstrlbntor's v 
Ooide*, 0 pulxliLeotioBuC^U4 ? 4 i 5 ( ' -4 ■ '■ ) 

J ■ \ ../ . 'v> ■ >’ V: - •/ • V..,..../ / y 

Ob Marsh 28, 1946, tho some Informant oavlsed that KOlBttN was eon* 
-oidoring OB offor id wan to him by tho Koioor Corporation -wbieb oonsiated ot 
three means by tdiieh ho might accept oosooiotion or smployment -with the oor-— 
poratioa. He was offared a position on a etrai^t calory taoala, or the Kaiser 
Corporation would take over Abrohom Erotboan and Assoelatee , or go to work . . 

for the Kaiser Corporation as a consultant engineer and retain hie oits busioaseAUJ 
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•j''^ SOTHlUHi And Mlc*d bir .If •Im.wm iftoiivg uigribhlAg to tetter hereelf oe m 
'\AinDttoloV.Birt7' o— ter^ ■ mdxt •toted t|iet ted no oxeiiee sov einiioe ete 

:: 4oee ^ late to troriT' oboat her bme* mrxr oteted that ate fhoold arxann^ 
., fork ao that ate naj attend elub aeetjUiga and aasiet on picket Uaee./JtJ 

7 '; ,;v • • • I' - ■ 


»*.- - K. 


. ^ Cobfidentlal ^oamant T-l tee adeieed ^t BROTHMIN has teen la C 

aith H f i hH l HD O^s^OHUH^ Aeeoelate Profeeeor la tettenatios at C pln a b la • 
■;: WBleerolty* BROTHKIV le^te l l eeed to teyf ozklng on a nathwiatlcaX fomanla vlth ■• 
SPST!??* ** 5 **“^ residing tem>oraxll 7 at the Unge CToen Hotel, 420 lest : 

■ :>> • ■ ■ <ki Peteoesy 11, 19^ this Infonant^iedeiaed that'TO, ahb la telleeed 

*■<" ■ •■' rlth GBBHIRT W/LIAN, a subject la an Infeotigatlon at the Bnr York 

> 5^^}^ “d «» aeaoctate of EB>iaKur*8, had nade hla •point* at a ■eetiag vhioh 

7 ^ ; his club president and section organiser, and that thar eould take It 

up vlth the section oaenittoe* fe(,^ , .. 

; ■' . , . _- ^ f,. ^ '.V. * -- :t , V— , -V-'V— -r • .-i ^ 

Qa karoh 5 , 1946 Ocnfidentlal Infomant M advised that KtOTBIdM 

•* GESTHDIE and they discussed a apeeeb by 

lireMN CaOBjaiLL. (SaTKII® attacked the speech as Fascist pwpagandal ^MHlttK 
^ !?• ***• that aU this is sound ffifuarU^^ 

Baroughout the eapitallst world today lafall = ■ 
f r •ngsge a war with the Soviet UnionTThalr den :/:* 

• P®P®^tlon would not felloe then* Dia world Is on fire* The nreatiee of seaiw • 

^ w ***^ fritlsh teplre Is fallen ao cheaply within rwoent weeks* 3 t has v ^ 

... *■ -.. been so clearly described that theeS Mnntriee are out for the sola namhi* ‘ 

: of enslaving tha rest of the world. r : ^ 


V i ^ 4 
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®®®^^‘*®dtlaa Infomant T-i advised that in July. 1946 Bwvpnuiw ‘ 

' • S^**^ bMlllM* «t ru Kui J 2 Bd «».*, ud ^{j?^ S' 

- . d* tb« dovftlo^nt of a tfpo zo8la«' iofomnt ototad ' 

>*•-> cf tSlJStSBtrtiat U^2tfd »0ia(»M, to tlia praaenoa'.: 

5 r 5 S«*,SSS.*^v^- ® (j*®- 

Stea ls , "19461 •Oonflte'ntiaa'l^ .uli' - ' • ■■' 


<y’C 


to ^ 

1 ^ T ' ' 

■ * v 


<:r 

•a “I 'iCi* 

>‘A r' 


dttsmted to cohtact'iROiateB, who waruiiawiljaSe 8*™ =k?*- • ■ 

CB^.« awoclit,. iS »SSS^ia“St’^*SS;‘^S. - ^ 
^KUKIlXptenetlc) was off* but they would neet^TatmoTSa!^ 
tt 9 custt t3i€ 8 o 7 lj 6 t Sii 88 lEp pJPoposftljfy^ THlttH 8 oTflod %o 

of moTHUi? Infoiwant stated that JULES KORCHISH, associate 

, ontacted a Mr, NEDLEMIN (phraetic) at imtorg. KORCtrnw •tatedlLt\^ 
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*>* 


to, loeikt#' * ^•, i* H* 

tel3.e^PBd to idontleal ifith 




iSSKLlH ia Odc»go, llUlnbU , QflSSKLIll i» 
-^4 of tbo XSravor Jkidc Ibnaftetoilng 0o»- 




-’v- 


ii*»"ia'iaiieoebI ’^00 thi* ’!•■• 4ato> WOTHIttH omiUcted a IfrAsPICDICSBR wad 

tSat fa tada oootTMt «1^ ^ Cr.8*S.B. ^ «»ielr « faliewd *tot 


w* . '’w- 




V*'* ' 


O^SSBIJW; faioUonod pro^oaoly, %oiad .fa infaroot^ fail ^ 

to. Ifaafa fa«>gCT.T» ^ ;fa^ M» faat»ct_ BBOTattH«.^V%u ;;;;; 


f "'Ct 




•C^^?^'t0.1faafa 'Gfl6SSIJ» W . v- 

'- .; -i' -.t- 1 ?<• %.■-; it;*, •=■ ■>■ -■." >>- 




1 

* i'‘’> 


V , . ^/«i aMklijftfflflrMt'Ad that >a lugfat 7, 1946>, *01^ fad ro- 

oddrosoo^ .fa fafaelf trcm. tfa Qpvormaini Porofaslng fanoiasloa 






V- 


of fao Soviot IWoB* Jfa faofa^fa of. this lotfar odilB»d that SOTBUiN’S j)ro-* 
pfai^ 'eoaearntng tfa ^oitamla j^nt fad faon eont to othor ellafae ahrofa. ood 
that thaj voold advlao BROTBIOLN vhen. they fad heard fyoa .theae cllente»\^/ :,.; 

This aane iafonaant advised that a Br« ZDQtRjBGKI[UtZ> a Freaetanaa^ 

CM 




oerning englaeearing 


“*vi 
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* >- ^ 
At 


t V 'J - ' ‘A 


vas liit#rMt#d In obtaining InTonuttlon tTcn. BI^THMAN 
faohLaaa*uA.\ . - i; ...'; ' ’ / • 

v’.; C. ' V-'- Angost 16, "1946 this iWorfant, T-1, advleed fast C. (phbfa 

> atieV^fa orepiurlBg a cheek for BROTHfalf and rfanested fast PBOTHfalffatBlt ^ 

WliKxl BunittN ttet .lbj«r am ted tetunsd t> 

lashiagtoh> 1h <$• ' Ihfa is faUeved to 'ooaeem the |rork'faiag farfozpwd fa ■ ' 

■ BROTBMtN for. .the Chiaeee fafaraeeat* 


^'ti 




faguat 19# i946« CoafideatiLal Islfoxiiaat Trl advleed that SB^THMAH# 


r .,wr 

f > > 


‘ J 

V 


ia asBoelatioa with JUUS KOBOHIK# «ae working on a pr^edt for faa Ibrld 
fauriste# incorporated# idiieb consisted of renosa ting their offiees* This 
sane iafoiwant advised that held a eonferenee with TVEBIAN07EC8 

of Awtorg* BROTHfaK advised that ha faa asking t detailed exuilyeis of the 
vitdaln sys thesis sad desired to disofas.tfa satier further with tiBRIi)jOVZC&« 




.H 


j 4 ‘f , r - »*^a , . 

■• v--4r^ ■ 4“ ■ ■ ^ 

4>. .A > C 1 * 




a .* - ■» 0 .V 


mm * ^ 


*»■- -k - .. 

. rConfidential-'Iiifo 2 Bant !N>l advised fast ffiOTHKAN was in the faoeess 

j tl^jfaviag his office f roe 114 taet |2nd Street# fas lork CLty# fa the Cfatfaa« 
‘^ '^rieifaeoix fallfa 2928 41st AvenQe# 2fag Island Cifa# telfahozie noafar Dronslda 







Coneer^g this#' it Is known that JULES KOfiCHlEK# EROSOIiN'S ase»- . 

tfata# will continne fa oeciq^ the premises et 114 last 32nd Strsst. It is 
understood that E£RCH1EN is to draw no salary fkom the flxa of Abrahaa Gkotfaan 
sad Aesociatea# and that fa intends to obtain hia^oip work# sad If the proleets 
were large enon^# BROTHUAH would work with hia* 
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wui™ ip ^ b»ia| r^3i|c«d 

t{3^iil^\ln |brf«o»j-li)»,ttt^d 'Ulpi'%p_^' q»f«lon^‘.tot •»OTau» fcid-*^ 
TCK{QM%9?ldiB ip*' Wdritop^, ^ wocbd Mud qf®p*T&|w imms AB8AHAX EBDTBIkW 
lad x^uas'M of bSm^ bat iio had not roooitod acQr aatoon itm. Moaepo gad - .;. 

■:^imod to taha it iqp iA llPioow^^l 


,«p» /' 

. I’' ■ 


‘ .'j ■ ' t* * "■ *;i‘ ■- tW >* 

V “ » ... — -IC* “ - “ .1 J. y‘ V. ^ ' '’** 

. • ^d}.\.yrs .. 


■ .* A- 


■ Uii/'liroin»i^' adalaod that acoaapaniad hy -ICBCHnS, . 

; aMot a Poak at BtOBOUH’S •vmmr plaea looatad at Ohk Una and Ihnaca Itodc 

• ■■.’...v' ':'ipad, Paakaklll, fcw torlu ItU ••.■■■--:, '•> r:'v';'-'-^''\- •"-*■ 

-.■p!-, • - '■' ; -.lidh avM tnf oaiahl- adidahd 'Ihat'JROlHlIlH'lalifcdad q-lforalip 'Poi^ ^ 

f APOPP^ lif sms; »riA« on Sai^aiibar .12^ 191(6 at ^ho ib^qn Sqqara ^dea* 

4v iBBpTSttS atiatad iii tba pAraaonc^ of ttw ii^cmant OOoearhlng fhla apaaeh that 
. ha naaer aao luiyono nako aueh a falg fool of hlaaalf aa VtUAGB had ah tha naet^ . 

la eoonaot&ra with tbia aboaa apaaeh, an Saptanbar 20, 19^ MlKIAlt MIBEOBS, 
...JDDTaciHfS aaorotaxy, aoat a talagraa to Fxoaldaat oritleiaiog tha ooitar 

of VkUiiCB, and alao aant a telagram to Hl.TACR urging his to head a third 
party* Both of thaaa talagrana «are algnad by HIOTEDULN. \4J\ 










-Conf idontlal Infomant y-2, of knowa roliablltty, adviaad bf 'oartain 

plana that BSOTBIttN «aa working iqpon at hia of flea* Ihia Infoxnant adviaad 
that moTHMA^ had a report which vaa haadad "Prograsa Baport qn PalaatijoaP 
and daaeribad tha propoa^ .aatMq) fdr^a plant to hanvfaetora iHT which will > 
ha wBltablh for tha ■anofahtora of pa'^, ODT, nitroeallwloaa, notro^earlna^ 
alt^c ac^ prodnetiott, laPquar' and alk^ xwalna* ^ On page thraa of thia re- 
port it la indieatad that tha aatabliahaant of a 1SIT |dant waa already planned, 
but in order to ahiald thia operation, other planta ware to be operated jointly, 
la a raanlt, a TXfS and alhyd realn plant ware alao added* r' 

Thia Infozwant alao obqarmd a tan page report by one PfiG* on xha 
aanofaetora of hordroga&>elaolda*t*M . 

I 

Thia inforwant adviaad there were alao praaant other raporta of a ^ 
^taehnleal natura*. There vpah alao obaerved data eoncemlng tba fanufaeture of 
/ SDT iy a plant to' be located la iTance^ ThiC data waa to ha'lhrolahad to fir* 
SCOOkBZ, 8ta. d«lIaetro Oblad, Ur2a, Franca* 
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.jk .i >...2ii ^ latter obaar!!^ hy 'tlw Infoxwaht to ^a Obvaniwant Fnrehaaiag 
iknlaaion of fioaala in the united Statoa, theiw appeared to be a quantity 
plant perfomnoee* Sawever, no raferenee waa nada to any particular plant 


%) 


Confidential Ihfoxwant T-3, of known raliabillty, advised that on 
Ootober 29, 1946, EBOIHUIB oontactad Mr* NEDL£lliN of imtorg in an attaapt to 
git a bold of TREDANDVICH* On October 30, 1946, this aane infomant adviaad 
that KOTRIUH waa in contact with NSnLEUiN at which tine NSDLEUiN adviaad tba^i H) 

• » - fctefT 
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^6yiC 8 •^wm' l&1^.^b^^ abbat iti-iai Jota: i"' ■ : V 

AdviM TOO to lot obi* MBliiaiMt aloo ototed that the *11110^ »»8 -oont .over . 
J%« oirpimt r^caiMiidotibttiV ^ TBSDkSfmCB^B fUttl vord^as 
it Im oke oor# Would Oee aorafin *6ver there** Stt m ^t kooeo whether 


V 1 •*■ ^ 

' ■ . 




^ TQgmmpT w y ^ i^ag. ie a^eie;, w Mother JBDKIliH ikteaded, to »eet him , 

•iitJ " fl^rw #ke ife iadleitibn tbei hod plono to leave Sew 





AbtivdtiesVln. the develdieieQt' x>^ ploetlee end. hoe been worklxig with 
Oiiheoe Icodm OB ifr* IftN CphODetie), believed to ^ o'aeoher.of the Oatoese 
PnrebMiog OiOBleeion/ jbwBezitlT lo Qnlted StotM otteeptlng to develop 
ladoetrlol pronto which are to bo ^zwted In tho'.yaltod Statbe tho 



^ V ^ 




BBOTBUiK end oio ooeodatee were being osked to do o plant xor a concern In 
India end that GiRlVIfO*S eervleee were desired hf then* OlfillHIO Is believed 
to be a bhipping agent* 

r .« .^. : Coofldeotial lofoniant f-3 hoe advieed that IROTIflElN haa been in ooiv> 

tact with Hi^l^LBlIKE of the . Conaonrealth Flos tiee Corpora tlon^ Leoeiinster, , 
Vassaebasettef^dW eevexwl oeoaslons^ In regard to the develqpnezit of Industrial 
projeota for a Chinase knoen as Hr. VLM* . 1!his mbs infozvant advised that on 
.lanoBiT 29f 1947 It appeared that negotiations vritb 11VIN5 concerning tbs 
Otinese. watter were definitelr birolcen off* ' Thla aaee Inforbant advised an 7 . 

Tebius^ 1947 that Mr* 10MG« a Chineee, advieed IBOSflULN that tber were' 7 , 
/idlsaatlefied with the terae.'of hie contract j however^ would be willing to i ' 
.^^tV^Mgctlate If he lowered hie terns . mysooiM adviaed pnc tiiat he would die* : 
feu 5 s''the natter with the ,Chiheee*ftC\ '{‘i ■*.;<' :• -IvV 'v 

; Infonuint advii'ed that EROTHIttK had cable frca - / / 

f ': 'India Indicating a contract had been signed, and that thar will aahd tha first ■ >' 

-y./.-“-lwjwont-af.i40^(X)0.(-^V--y;ryr i-. ^ , 

*V /.I '^r ' S V '■ ■" Vv ■ " - '■ ■';» ' **• ‘ ■ 'v < 51 •■y*/'** V ‘ ■ '•'C* ‘ ^ ^ ' ^ « 

■yy^cWf^r'-^^y9:^iJ^ "Baau 'InforWant, at a Istar datei sta tad that 15,0)0 had been ^ ^ 


t ’ *" < 




, > 


1 • - ,» ;•<-•' 


\ ' ■>' 
> y 


■* 
Jr v - 


defer through the Ihtional Cltgr Bank, Long Island dir, 
lETlE* in Boabar, India*. It la noted that fioabay ChloriJM 
B ai l ld ln g, Bonbe^, ^aUn, hks been in contact with EBOHOUN* 


•> 


wdtted It telegnphlc 
;jt<i iDOTBiaH ,fboii^nj; 

■Imtocte, X>td*j B^leV 

Confidential Ihfoxwiant 1-3 advieed that MIHtAV iURKOBITZ oohtacted 
• r: tha VaffareoD School of Social Scienea concerning tickets for a aohool dinner 
for which SOTHIfikN had aadc reaereations • Tbj e sae on fbbruary 11, 1947* 
eaae Infonaant on Mardi 13, 1947 advised that BROTHMIN, in the presence of the 
infomant, apoke to OSCiH lOtGO In a dieparaging Banner concerning President 

- 9 -to" 



>•" i 







XT 100-95068 


mm 








. Ifchi' ^tor*^ parpar^tLon^^ ‘pi^ 


f' *^' ^- 

i-.- 


‘\>' 
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u ‘ . 


' ■ .- ’-«?,><• ■■' ,<. . .. ,.,. - .Jf' 

> Ooafi^ni^ Dofoxvaat T-3 «dTU«d tta»t MZKUli.XifKOlIlZ VM S^in 

•otttftctlng wgfffJMA W eteoerolng aa AutcKobil* «cel<tettt* SxUi mm Inforaant ad-' 
vlaad that lUBKOillZ and NEHLEMIN^ la th* pr««aac« of tiia Inforaant^ dia- 

' eusead tha la'^i"' boslMeB vantoraa of Afarahui Brotimn and issoeiatoe* MiBBMITZ 
advisad that *tba 1X91105 daal*^ aMtloiiad aboaa eonearalng tha (IdnaaOj had 
fhllan throogh, bat that tha OOT bostaaaa in Tndta la *going along niealT** , 
WmrattW appaarad intaraaUd in tha aetiaitiaa of IBOIHlttK. MkSKCmn alto e v 
r eoBountad donearning Sr* POIf la balia^d idantieal- with Sir* iA00d<(jraaBiKUC , 

^ van aiaiting'this aoantzy in dn^t 1946 and ^abruaTy* 1947* Ha iJMbaliaTad J 
- to 'ba a Soliah Jav angagad in tha aanofactora of fGiMU .08 ia' Htiglaifd^ ^nd had _,A 

boon in ootttact arith HSOTHMAJt eoneaxving plastiea* fS6j > j . ^ 

:■• - i t .-S ,; 

^ Botad here ^hat thia Infonant adaiaad that BEHmRD gfsHirn * 
an aaaoeiata of BROKUiN^ want to London, England, on April 7, 1947 and raturnad 
on i^ril 12, 1947* this aonroe has adalaed that thla trip vaa' nade to aaa Sr* 
PGUERANIAC in London concarning an agraanant t^aanufactura plaatlea^^^J 

On March 28, 1947 an nakncan^ndlTidoal coqtaetad EROTHMAH and advlaad 
bin that bawaa going to contact (phooatio), and aantad BRDTIXAH to 

inaat hia* ftaia onknora indialdoal atata'd^ than 1|IKB aat asaistant to IQOELL 
f SttGB of tha Dapartoant of doatioa,’ and‘'Uiat UjlE ia tha rapjraaantatiaa of tha ' ~ 
Joetioa Dapartnant ta tha Atdale loargir CoBnisaion and la pTaparing a ehaptar 
of a book noa in praparation'bp tha Chrla (phonatie) CoaiBlaaioa and tha Oniaar- 
aitj of Ghioago on tha Seononio Conaaqnanca of Atoaie Intf'gjr* tha aboaa ia 
baliaaad to ba idantioal alth HiBOLL HESUAX|»NE anpl^ad at an aconoolat in 
iha Anti-lkust Slalalon of tho Dapartnant or «lQatioa*n^l 

. thla aana infomant, ¥-3, adaiaad on April 3« 1947 that an indlaidnal 
idantiflad aa BOB waa in eontaet vith BBOTHMAK, adaia^ fain that ha aaa in- 
, taraatad in n a ki n g an agraanant with him.aith LOCKUHF^DRRIB (phonetic), ba- ; 
llaaad to tha tha aab^ot of an inaaatigation in thla i 

■ V ./■• ■ V, / • V.. vV 

Confidential Infoiaant 1-3 adaiaad that on May 23, 1947, 4BLE8 KORC&IEK 
eontaetad BBOTHMAH raquaating hin to prapaM a atataiMnt oonearning hia bualneaa 
and tha nanufactura of plaatiea for MADRICS^BDDS who i« a fonaar Moaeov eorra- 
apondant for tha •Maw fork Barald IWLbuna** ^CWCHIBK advlaad that BDDIDro ooold 
taka thla atatamant to Fragaa, Caachoalovakia. EROIHUAK at this diacuaaad ^ 
with XOBCHISN hia daaira to naka oontacta in Central Saropa eoncazTiing tha naniK 
factura of plaatiea* 
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» » 

-I?' ^ 


It iUVl» aotfd hir« tlut .lttBRia HCSDDS, «eBUoiio4 «bo«i, !• « «1<8* - 
^intict .W 0IiSraM|Dl8SERH4H# a ilQap«et«<i Mplooag* «£«ot «&d aIao.a oontaet of 

•^ ■'■ -.•r'"- -•• ■' -■■ -'^' ■ •-' 

7 Sf 29 Ji 5 , Hr. HBUlBE^f tho Hitloml.eitj BiUk, -Um 

' ’ Toirk od^od tfaot BIOTacur b«d aIb Aceoont At tho 32nd Strooi lOffleo of tho . 

mtloml fHtgr Binkj i it^'k AytuB, la the fune of Ahnhm Brothnea end Iseoc^lAtM. 
this aocbont wee? opened on Septeobor 1944 vith a deposit of $270^ aede up of 
SArioos ohseks* ' tte >»niring reeorda indicated ttilat this mas a Joint partoerehip 
aade np of ABRlOUtf ODlSUiS, |CCIBGBIEN, GERi^nVQIIJLB, and OSOR ; 

l^e mas a .fiftb partner, Z«^^RiUSISH, mbose. nsneN^d been rtnoved.^^l^ 
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A tifae period ^toeeJced, ’tele Acooant mas deened to be aetise and !»> . 
olaied jdli^sits of oheeks bj tbs Chase National Bank and fimst Coa^iaDj, Oonti- 
'nantial. Ba^ and ftust C(aq>asif£^ Ihtlonal &nk And tOmst Ocepanjr, Chicago, Illi- 
nois, and the first National asik ai^ Trust CSoiapanif, Hidgeport, Ooimeetient, 
Siis mould ip^cate that these mere isoniss paid to the Ibraban Brothnan and ^ 
Ass oc^ tea frda their accounts mith the Bridgeport Brass Coepa&y and the Gramer 
Ibnk Manufaclnrlj^ Oaspapf.^t^^ v ^v-,, ; 

Mr* HEIDEER advised that ABRiHAM BROTHMAN had opened up a personal 
obeeking account at this branch on August B, 1944* Skis mas nade Into a Joint 
account on Jnlj 16, 1945 with bis trife, NAQIll BBOTBkAN*. .ibe initial deposit 
SAonnted to |b53«85* It mas noted that lETRIAM MABKONXTZ had poser of attorney 
to elgn cheeks on t h is aeconnt. nils account mas active and various mltbdramals 
Asre.pade of a vmxr'iiall nabire.m,^ ^ ... .av-.-. ■ 
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^ BEADDBR also stated; that ABBARAV BROTittAN opened an account with V 

one StiXNa^teaiETr on May 3, 1945 with a deposit of |1,000, being a cheek dramn 
, on the aceoimt of Abrahaa ikot^n and Associates* Ibis account rioained an* 
active until lt ;mtas closed on June 1945* Ibis account mas given the address 
- . in oAre of Byntosatic Cozporatlon, 114 Bast 32ad Street. This mas 
' vslieved . to be engorged la the maBufactare of aronatio chei^oaIsJ[Pt/J 

r ' ' "W, This bank aleo ittlniained an account in thO hame of AhrahsiB Brothnan "■ 
/ and Associates, and/or Colonel ISNM CHB or Nr* C. S* IAN. This account mas 
i v tpened mith an initial deposit of |16,000 on Jtme 4, 1945, eonsisting of a 

^ ^ QHaa, 40 to Street, Item Turk City. >ere mas ' 

■■;'.^N Sip<ieit nade on this aoeount on July 18, 1945 and another in Angiwt, ’’1945 . ' 

au oun t of $7,000 ob each ooeasion* Ihere ^ve been no mltbdramals aade 
this Acepont throng the period dieeked. ItAri ■ 
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It ie noted that dxying tha period mOTIWAN mas furnishing the blue- 
prints “to 001^8 nnd f Sj I Z kVS fSrn^SXTLES 0 hs wss •nploysd tty ths Hsodrick Ifenufso— * 
taring Conpany. Confidential ^tofonaant T-4, of kncim reliability, advised that rc4 J 
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iri^mdfjl^d iPi«tai«tM of il4.lSv 

' ' •■■ - ■ Jail ..®fcr*^» ih* .fork jJjtiyi: * jM2rj^;ri^D t||^':4h«i^g^Lldii^ :^'?^ 

-•■-.■? • ^:V- -•-rv> %v ^ ^ 
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ikaiHAX wamm, Mix ^Sad 3trMt« BuoTalda, Lone blandi 


i-i 1 

; V"; 


CBSBB4HT WiliTAWj^ 28 IHLao#^ firookl^A^ Wtfw 


^nJIES lOKSHlBf, 46 Vuihiagton S^our* Bcnih, Inr 7«ik| 


Torki v.^- '*'1. ‘ ' 7* ^■'*- 

-. ■ ^ * /-S -ti. /r V 

■.' V ‘ f"* *‘V- 

IV * Tm^t < v - -7 . . 7 ' — ■ 77 \ 'f ■ 
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V ^ 1* natiw bo^ Aikd ^duaiad ffti Xfitb4 OoniiM and th* ^wp- 

•IV rtf Idaho with a Maatar'a Sagraa la phTslea la 1930. I 945 h# aac thirtr- 

fwir jaara of aaa^^SCj - 


Mat 4<f of Doiwrsity of Bada 

paat^ <tct ifangary. In 1919 alth a dvil Sagiaear'a Oagree.b^ 


owant wr-of kaotim x^liabll 



On Fata^ 



aecoxdlng to Oonf £ 
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idostrinl Ofdan Cooncll wd a MAoer or ana aroniwcx « 
Xoanell «f aMrlcfta-Sovi*^ ?)ri«ad9l>^« ? l(OaCHXXir 
.Jl«. Ui iMM JOimM ),. . ,;..i ‘--Zl;;,,':,^^, ‘ ' 

/ • V _ / ■i'V, Jj ■ ■;•.,? .' -A.. 




--V > ;>; KOBCBXW 1* * known Oounnlat Hr^ notber »nd i» • eontnot nf jadMroo* 
r- b^mmiaUU nnd .upected CammxdMU In Be» lortc Cl^. Hi Jn^rnjt^ ; 

- 'lLee-Pr«8i<tont of iiio Fedorotion of Arehltaeto^ ftkginMn# ChoWjste, and Aonoi- 
olottB. on oUogod Conaniat doolaotod tudon* Sn 1945 ko was dologato to tu 
^^tor Sow Terk CIO Xndootriol Onion OonnoU ond o nonbor of tho ArohitoeVOcM- 
V wittoo' of tho fctiotial CouncU of Awricott^wlot. FSrioadol^. ’ l^OaCHIBr :; 

ottbjAct of mn iatnsUpi^on in thin ^fioo<\^ V 4 ^ ‘ , 

'/ ■ ■ A )/ K 'J ■'\ y ■■■;■. ''-V • -J-' ''V ' '-r :^ ' '' ' 
^ Oonfidontiol Infonuni T-6^ of known roUnbillty, 'n^winod that nWtiHEU 
won M^iojwd taf tfaa Chamurgar Ssaign Ooxporation nntU boooadng a partoar la^ttaa 
j fjnTWMAW antorprine which rapreaantB.hla first, antxar Into.hvinineaa on his own 
account* Ihls abowa InforiDant has stated that tha Cbamurgy Sasign Corporation 
was located at 420 Lexington Avenuaj tha officers of which corporation were 
HEKR7 AVGOLIWMHE, ABRIHIM BROTlSfiN# tlca-Presldant^ and ARMJR ?• 1ESER» 8ae> 

- w«tarjra^V|bls corpora tion was organised in Coonaetioat on Jaly 7^ 1942* 0QLnnQIS> 
a>ri « info^nt advised* is a native of England and is not a eitiaan* fis has been 
tha organiser of various corporations* this infoiwant advised that atOTttUR re- 




aigned iron Gbatturgr Dsaign Ccttporatioa and organisad Ms an tixm* 

■r \.. -1 ■. ■• \ yy'-'-i V A' i- ^ 
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moo la another business assoeiata of tha subject* Ha is a native af 
fttngaiy and a natozallsed Awerican citlsan* Confidently Infoiwant T-6 stated 
^t ha had bean in the asqplogr of the Cbaaurgjr Dsaign Corpoxwtion until antaiv 
Ing business with' BSOTHMAH* fw] 


Confidential Infmcwant T-7* of known raliafaili^* has advlsad that (BGIB 
1AQ0* with alias* 05ZKAn)yAOO* ia a atruetional anginaar and was naturaUsad 
la 1938f Hs is known to ha a^awber of the dO Coonpll and ia Ibrch* 1944 an r" 
khown to be a aumber of the Bsgo fkrk dub of the Caiaunlat} Fkrtf of Qae^s* ki,) 

■ J .. v / ■ \. J'- A ■ V J*' • 
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• -V ■■' ■■■ .V K' 3t Vj(r ' 1'-/.-.* ii .‘44: ' ' ‘ ^ ' -AT • » Vir ^ ‘ i. .'4 >s**- vTi i ■5' v' ‘ ' - . . f ‘ ' - ' ■ 

— lOUAM ia also native bora* and* as atatad pravioosly* has a dagrat 
frea tha University of Idaho* Hs was foxwarly aoploycd tgr tha Chanurgy Design 
Corporation prior to going into business with tha subjaot* 

Confidential Infoiwant T>8* of known reliability* advlsad that lOUAN 
is a raaldsnt at 26 Reeve Place* Brooklyn* styling hisself as a ptyaiclat and a 
■ambar of tha Fadamtlon of Arehltaeta* Englnaers* Chemists and Hschniciaos* (IaJ 
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Aceardiae to Oonfidratiil InforMBt BUtlSH $• a mtiw Ixitn dtl^ 
Wa iad a tha Qni^rtl^ of OOifoniU in X938 «ltti a Hoetezdool Bo- 

ClmTir<«c Btgroo* B* oX®® •»■ foiaarly laplofad hf Owmar gy. 1toa^;o terpota^ 
tlMi parlor So antariag tnoiaasa alth tba av^act* .;. 

‘ '■ '>. ‘ ' -. ■ - , ,'■ -' . ' . • ' 'j,.. ’ ' ■ "'1 -'*r '!■ ■* ff ' .' * ^ » ■''*.1 A f V>,. , - 






' jfecJnCE aaa kdoim to hao» boon la otniaet vitb m nbja^ 00 ^axnarx 

16.^946 aad ie Monilfiad aa tha teoihar of llBL WOmsSii fondr Katioaal Cfaalr- 
MB of tba OOMiinlat Burty^ U*S*1* BO attaq)tadl to intaraat flBOIBMiV'8 offloa 
labia aav paapblat^ ODLotrltaator'a Oaida**^t^j' 






BOBS BBDBQf 00 Boy 15# 1946 vaa ooanaetad with tha Jaarioan-fiasalan 
liMititata and bad coafcactad noiBBUr to aoBgaat ob vaooaaead aota paraca «bo 
kaev taohaleal Bnaalan* BBUOCH adrlead that thay adddad a paraon to traaalata 
froa Beaaiaa iato Bae^ah tba tyhnloal phraaae of Soalat ladnatrlaa* SOfaiUr 
raccBoatiNlad eaa fillll^pSAlL abo raalda^ on Aqiyiil^tviTannai^ Broooi^ and bad haaa 
4tlliaad tgr BBOtHBAB translator of Busai^t^y j 


*1 ► 







Zt wil l be r aoallad that the subjaat aaeatioDad at 7BZ£ acOffiL’S fbm 
in early 1946* BkUtHt la a vail knoas OcaamnLat «ho bad bean InTeatlgatad by 
thia offloa* Ba la knoaa to ba raglatarad with tba Oanaaiat Hrty aad baa ran 
for alaetad office on the CciBBnnlat Bu'ty tlekat* Ba la reported t« 6 old a hhi^ 
position in tho State Qrganlaation of the OcMsnnlat Ibr^* lb Jaly* 1945« bo 
was olaetod anaainooaly to the Sdir Tork CaXtaral Baotloa at tba Statd 

doannalat BoUtloal iasoelatioo Cbnva&tloD«v^\ \ t ^ 

^ \ ,» \ ^ V ■ ' <7 ^ • . •; J \ • ; ,. 

" ‘Ad filaa of tho Bov Tork Offloa Indioata that HR01H)UK> Alla raaldUng 
•t 4108 42nd Street^ long laland, lev York, aignad a 1943. Omtilat Parly BoaSnat- 

ii«»»ttti«o,,pv.— - . 

Zt MS alao noted by 'poQfidantlal Znf oraant V-9^ of known roliatd.l1‘ty» 
that BB01BK1R intaraatad blasalf In tvA reading natter as tbs 194$» laso* 

of ■Political Affairs*! the ^xtbeok on BLolsetiial Atariallsn antltlad, *^ 000*108 
Barbarian*! *300^000^000 Slaina aad Serfs* by KUGZnBXI« and tba •issrican Bsvi** 
of the Sorlat Union*, a onartarly publiahad by^tha Anerloan-Roasian Instituts* tK ' 

.u- » 
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i^mzigm JgHTLP In hU office. Bo* 12X2, 2948 jjjnoo, 

v.^ ;.;'^llSg iSomatioa or Itonishing ^Mprpita to w ^ 

C;;; :<iSi^tloi^ with h foreign gowiri*Mt, ,,«OTB^ fUted that ^ had ^ 

K laoeprlato to a nnbur of ladieidnelB, end it w « ^“^>.1 JSli^ " 

' ‘ " glnotfing tiiAA to outoit MLuoprlxite to oertein IMiTiduale who night poeelWy 

!'. be in a poeltion to obtain ooatincte for a fin« 

A ' ^ • i ~ . w * ♦> “ ^ * % * » ’ 4*^ - . 1 ^ ■• ». 

• ^ ' ' nOfSKJLH wao then ■peein.oaUj' quosttooed aa^o idtother or not he had 

with an individual tj the naaa of JlOOgffLOSi-. 59?!f^ 

% that he^ooold not recall thia nna, and a picture or Gra& vaa a^lUt^ to ^4 
’ ' HBMiailH denied taoaing OOIfS at thia tine. Iheret^n a picture of ., 

OTgOORT wno exhibited to ®01HHiK. fflOBDttK identified GSEGORr ae an individual ' 

■ ^ TfHt ti be know ae •HSliai*- fflOBMilf was tberetq>6n vigorooaly questioned as to his 

aequaintaneeahip with HELSH. Be then adaitted that he did recogniee the photo- ^ 
gra ph of flOLOS, but was nnable state t^ nano of this individual* SOTUUiN ; 
then ralated ttus foUowing eoncaming his knowledge of JACOB Q0I£6 and HELENA 

According to SDIBUAN, aonetlas In 1938 or 1939 an individual caae te 
Ida at his offloe at 114 Eaat 32nd Street, at whidi tine BROTHUAN was cperating 
^ tiim. under the «»«*» of the Republie CheodLcal Mschinar 7 Coupatcr, which cosqyanir 

■ wss aesocisted with tha Hendrick Vanufae taring Ccn^ay st Oarbondale, Fenoa 7 lWi> 

' ania* individual told SRI^HICAN that ba had oontaeta with tha Buasian Qov^ 

amaant for BR0T8HAH, if BBOTBIUN would tom over to hia blueprinte of oertein 
producte EROIBKIN was working on at that tine* EBOZOIAH atatad that tha blua- 
pxlnta ware hia ora proparty and thay ware for tea aoat part blueprlnta ,of ahafte, 
. vate, and other eqnipaent neoeaaaiy in the cperation of a plant aanofaetuzlag 

bhwelealB# '.’ii ; i-''-'', ’ 

According to XBOTOfAN, GOLGG viaited his offlM co aaveral oeoaaiona ' 
and aaaetiaa following hia original visit ba introduced bin to an individual 
known only ae HEI£N* EBCHirHIIAN stated that he was under Itbs inpresaion that . 

, • Hgygw was saeretaxy to QQLQS* QGLCS advisad BBOTHUAK that EELEK would in tha «- 
future obtain the blueprinta which he had been aecustoewd to turn over to GQLOS* i 


-.*• 'i. .1 
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. ' . BteiBlI ylaitad' BBCUBMAV’S bffica over a doson 'Uaea during 1938-l939r 

''^ 4^1940 and eoaetj^e 101940 HEtEN a^ppad ooning to hie office and another indl«^ > 
jAduel naawd BAKRI OQLE cane to hie office and 'mid he rapresanted OOLOB, the / 
>%r-4bdividual EROTBIttN had already , identlflad ee ths ran who rads, the original cen* 


^'.^'i'^'raet with hia* -QOU) viaitad ffi6TIQttN*S office on a noaber ei coeaaions during 

and 1941« WCfSmUi stated that QQU> at that tine was Uving in Philadelpbia 
end used to rake the trip to Hew fork approxinately every three weeks and obtain * 
tbeso blueprints from BROTHUAN* Be eaid that to the best of his reeoUeetion 
ths last tine GOID picked up the blueprints was late in 1941 or early in 19424 1^\ 
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_ ,lb^' 4^U(wia*is’^^ ^ .^. _ , 

i^ plA'ttp i^' (gt’liitwji*! iftddi 
Itu^lwd tin OOILC8* : B» liat^ '^t >» Unr m peh»t«ii «hai^boat« ^ 

«f OOILC8 fttti dsAitd ilhiit >• «m «v«r TOUtaetwl tj uj btbar Indivldaals ;.. 

than wwJiro and iXSJi ta SndlTldoala vho iipnaaai^d aO[bQS*^( 

a^lSIttH naa qaastloMd ai ^ tha tlueporinta lhat ha 

had iarnad ovar to OOUB, at nhieh tdtea ha dlaplayad tba hlaaprinta^ ooplae of 
vhleh ha atlU bad In Ma offieas^ and an aiawImH”^ ^ hlnapilnta aaa ^ 

nada and it aaa datanlnad that thqr vara all eonoanxad with hlnaprlsba sf v 4 ^ ., 
ihaftf^ filtara^ aate^ ani «th^ naehl^iT'^aad in ^ vamiflaatora of ahaaiaala* ^ 


ata.^d tiAt aona ot 
^^SUUfjaa vali aa tp GCU) bare 


^3 


blnaprlnts 


tumad^to 


rwaa ij 

hhieh 

1»1 

tfvar to] 


ha t 
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^ atftted that aoM of tfaa bluag^rlnta iblch ^ turxM o^raf to QQ|X$ aod | 

’ ' ^^SUEl^iaa vali aa ^ GCU) hare ratumad ^to taut tha ^oare ratalbad by . 

: thaa* Bs aq>hatlealiy daniad that ha had'tfror tnmed offar aqr bliiaFS^ta vhlek 
ifara of a raatrletad or aacrat natora pertaining to tha ear af fort of tba Qaitad 
_$tataa. or angrj^na vhloh tha Bnitad Stataa adc ht bp ooncanaad lith at that 
tl»a. ttt\ 

Balativa to tha Hendrick Manufacturing Coapasy at Garbondala> Pannayl^ 

ania> BROIHMIK statad that ha hli&aelf had founded tha fiapubUc Cboaical Machinary 

Company vhleh «aa aat mp aa aa anglhe^ng and doaigning baig>aiy dealing ablaly 
vith instranants and aatarlal to be used in tha aanuikotura of ehaadeala* Ha 
atatad that at the tlna ha had fonied tba R^bLio Ghanieal Machinary Oo^paiy 
/ha «u aaeociatad with tha Bandxlek Mamfactaring Oaapaay^aod vorkad aith that 
' > a<aq>ady until .1942« ; HROIBIttN added that all af ua falueprinta vhich had bean . 

Hornad over to tha indlTidtiala aantloned harainbaf ora aara bla ovn personal V ~ ' 
property belonging aolalj to the fire ttiat ha had foondad. 

> - i - ^ 

ffiOTOUN aaa apaoilleally quaationad aa to hoar ha bad baeona aequalrtad 
vltb JACOB QOEUB* Ha replied that posalUy OOIXB knew of hla fin through adaar^ 
tlaing in tba aariona chanical nagasinaa* Ha aaphatically atatad that tM* 
tba only poaalbla aay that QOLCB would gat in touch with him and denied that ahr» 
body had aver aaot OOILCS to hiai« BBOTHlUir than atatad that it vaa a cflanon peso- 
, tioa la the anginaering field to turn otar blufprinta to aarioua Indlaiduala in 
;. >.an effort to obteln aontracta* Hi' alab atatad that thla v|ta hin'aola porpoaa in 
V . .i/turaihg Otar tha bLuaprlntp to OdLOS; nanaly^ that 003 jOB had atatad that he «aa 

. *“ ‘ ^ *^**4 ** ft » .: 

Ibe foUotrlag aigned atatMeant, tha original of wbidh la being ratainad 
in ^ Hmr fork €ffioa« was obtained freo BHOffBULMt 

•Hea lork, H.T« 

Mhy 29, 1947 | 

•Ij Abrataani Brotbaanf naka tha following voluntary atateneot to Donald 

-16.T0FIS1T' ^ 
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08 * BUM X do aot roe^ Wt vhood pletiiro* ,■"{ 


_ ftkd iUd 

tlflii in n dourt Xiar.Wi 

?¥?’ "•itt 1936 4r 1909 t Min who»# mm I do sot roooU >ot^»hoot plotert 

z VM them to M today lir Mr* Shannon k Mr« O«arioii> earn Uto 17 at lU 

' .' ]|» 32 St* whoro X van and oparatod tha BapaMLlo Sh a nl oa l H^^iinuT Co«jahifl)i -f:^ 
ana aaaoeiatad hy contract with Hendrick Mmufactoring Co* Ihia nan e^ ha 
bad oontaeta with tha Baeaian goToment and ha eonld gat aa oontracte with tin 
goramaant* Z tomad erar aavaral blna prlnta to hdai ^^aaa hint prlnta 
^ tha noat part and tha»piarpoaa 0 I 4mixkg Humjant to Un 
i ^nbtaln eontr^ta. Shartljr aftar this nan oaM to offid« • by ^ lad^.. 

V bXan cana to ay ^flea and aald aha raprofantad thin aaoj nhhaa plotnra I^-' 

- haw Idantifladi I ballaaad that thia woaan vaa ^ aaoratary 4it tha pin nhoaa 
pletnrai I idantifiad. I hare idanturied Balan aa the girl nhoaa plctiun Mr* 

8haiiDoh~h air* jO'firlan have ahown to na« thin Belan eaaa to nf offlea over a '' -i' 

iidoean timie during 1936* 1939 k 1940. lhan i^^hd 1940 KAothar nan nhoea naaa 
Kan^^Bold cana to ay office and be said be too raprsaaoted the aan vhoaa 
X picturaz identified. Both Helen and Harxy Odd vpuld pick np due prints frcai 
,Be for 'Uiis nan ahoae picture I have identified. Harxy Gold la noa aiqiloyed by 
. 3\ aa aa a ehaaiat*^ iba blue pzlnia irare' 8 ' 0 Betijlar~ratnmed by Helen and Harxy 
7 ” Odd but not all of than* I atiU have tho original of most of tbo bluo prlnta 
' ^that X turned over tp than. Barzy Gold nada bin. last pick 19 of due prlnta 
f. ^^J^alnl94i^^aax|y^^42. J^^ ' 

^ V nsonatiaa in 19!i8 or 1939 -X baoana nof pciatad ni!th Hpadridca ^ehln«y 

^ Co* and did vork idto than VBtil 1942* Iba blue prints nera ay onn and not > 
Bandrloks*\^\ . - 

■X owe eontaetad the nan ehoaa picture X have idantifiad at a idwna 
Hated to a Mr fSOnatar and tba talaphoha axchanga naa Vatktna to the . beat of 
^ ay raeoHaetio^^ X often net thin nan and Halaa* hie Saeratazy at various rat- 
tauranta la tha nld-tonn area la Saw lork City* 

* ^ .•X-i^iviraot aaan thia^nan whose pletnrad /X Idnitifiad aineo 1941 or 

4 ..i^ *X Mave read tha above throe page atatanant and it la ta^ to tho beat 

. of ay roeoXloetioh* X have read and signed page 1 and it in ima to tho boat of 
~iy' rhcoilaetloo*~ 'I have read and signed p* i and dt in tma to tha beat of ay 
raeoUaetlon* X now sign p* 3 and It is trua to tha beat of mf reeoHactloo* (v 
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■Ktueaead 

Donald E. Shannon* %)aoial Agent* F.B.I.* lu^^ty 


Abrahaa Eroifanan 


Francis D* O'Brien* Special Agent* F.B.I, 
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-:4 




■j- 













,i^r’ 

’•*%w 4 :-?'-'-^ 

■-'’ h* hftd Mvvr obtalDdS' A eontnct tm. •itlMr 6t libes# tP® *gtijci#6 nparinMW 
. lag lb* govtrnunt. Be offered the infonetioB that he had reeantlj . 

ohielhed a oontraet froe the Chtoeae govemie&t and ttat he had obtained tt^ 

\ ' eontraet hgr the aeae aeana that he had ^ed in obtainlhg all of hie odntnetei 
aeaelyt bgr enbeitting i>lana and hln^pxinte to indirldnale repreaenting the 
Chlneae goTernaent^ and ibtf had glren hi* the eontraet for the dereloiMst 
. . ef a aaterlal iddeh thej hoped elll arentoally rednoe the eoet of hanufhetnriaf 

' f . ; then epeoif ieally 

ever been asaodLated elth the Ooeannlat Btfiy oar had attended anj of iheateet^ 

dr CdBBuniet affnire* BBDIBULN relied that ha eaa a nenbov of. the Tonng ■' > 

■ CcBuinnlet leagae during the time that he attended OoluBbia Ihileemltyi ntoely, 
in 1933* 'HlOiRlUdl stated that he did not attatid any Coomniet hir^ aaetln^ — ^ 
at the present tine^ nor vae he acti'vely engaged in any Conamniet Party affairaJ^I 

EROfHUtN Was then (toeationed as to vbether or not he had ever suspected 

that jgOOB Q0LQ8 waa engaged in espionage aotivities* ''HROTHIttN replied that dar» 
Ing the tine that the Canadian eapionage ease broke in Canada in 1946 in refleo> 

.... tion he beeane suepioious of QOIIQB end tiioa^t possibly: he «as engaged In the 

i ' ^^P* of activity that exited in CtMda^^V ' ' y ■ 


Leaily quMtioned as to^vbether dr net hs had ^ 


V 







; SBOfBHU^ offered the 'inf onMttion ^luit he »as a'seaher laf the PQlitleal 
Action Oomittee and had attondad aeetings of that organisation* .v j 

A Grand Jury eolpoena vae iesued on July 2X)« 1947 ordering wpfmiifi« «ft 
attendance before the Federal (brand Jury eitting In the Southern mstriet of. 

Bee York on yoly 16« 1947* Hofeever^ this attendance «as later changed to July 
22, 1947 vhen BiOlHKAN toetifiod before the Orand Jnx 7 «|^| 
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•Urn BuOlfttia* of the League for Industrial 
DeiBOoraoy 

112 East 19th Street 

' -it " , ■ I k , '* . 

Qreenaioh Village Sireetor of the CLviUan Bights 

Congresa ,v.:--i\^: V 
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jMierleaQ'Bnseiifn loetltaW :^. ^ 
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Ba&bsy Chlorine Trodoets, 1^4 
20 Peoples Bttlldlng ' < - 

Boafae7> Ladle \ ‘ ’ " T - 

lObnBcai ■ ’•' 
il^ester Sell, 
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‘ ' r " " ' ‘ ' ’in eoaaeotl<n with the ilM-ve oorreepmdetit It was Ikseertalaed trak the 

'I^^CHEnttflile iOtfice that one lOLLICiEKTtoBQN, beOieWd to be Idhntlatl «lth the : .; 

addreeeME', is at the Hudear laglM ftropulelon ;Air .Craft Dieleion, 

jT^'^^.'lFeiroblld, Corporation, Chk Bldgs, Ttnsessee as an Associate Rovlciet, and that 

has freqfaent aeoess to eecret and confidectial naterial* ':SRSGK nas bom 
on May 24,^1925 and resides at 64-34 99th )Street, Forest Bilis,'Lbhg Islanda 


Confidential Infozvant T-1 has advised that OSGIR TkGO, SB0T»1AN*S 
partner, eas in contact with BOf^ORNSOK at which tiae JOHKSC^ stated that he 
bad been ordered in camp, believed to be an Arey oaaip, learning riot control 


bad been ordered in camp, ballev 

tilasMfiea liy^Vs£^ 

^empi Irooi ' 

JJmc O ^^O eclai^lj^^U op 


» - HOP sBwet 




'- > A. v;'v ‘ " \ ;-V > ' /j gBHr ^ 4 - 3. , - “ '* / 

.:r' 4.- ■ -■ ■ ■■JllJifest 112th street \ ' .• 

■.- ,. ■•■ .'.P T ■.►'■■"•• *-, --IT,.. ,'. . ■ . , - ■ - -,...- •■■... ,v - , * Xk. . '.... . . .,k ■ - I 

■r:':v> r- ,;: •■■,■.,: '•■■ ■' •:-••-;■•• ■■vV■.^■:'^■:^ . .■■•'■„.• ■- - -j-; I 

= 4 -■ - 1fe«t 44tb St^t v>> ,• C:. 

^:v:0^Xi-*S' ’-r’\-‘i''%4T':-V;: ••'.•■■ ••,>>'. H*».T«k Clly -;h • ••:■■,-- -‘-i ^-- '•; ' '• J 

A it will be noted here t^t ti^ is the busljasss ^ed and <5)erated tay 

'.' . E BEEBtUT irtio has . been the eubiject of sin espionage investigation in this offiee* 


.Oak Bidge, ■pnoessee^^'i^v-.^.A .•■'V''^'- ; '=■'•’•' i- 

\ > • ■* -■' k ‘ ' ’4/ *■'-■■"■ ■'■''•a''- •“ ■'-■ •' '"V''-'-''-i 4'k'"' 


m lDO-^068 

jud to tiroak otrlkes* , JO^ON «tat«d that ho had eani this laforBatlon to 
^bo light pooplt* - IkGO ronaxkad that JQBMBON «aa right* Ihe hoyB «ar« laarn- 
;^|iai|t,tiot control Ifi eai^.i abo 1^ Turk Ihdioea Indicated that one 30(7 JOIQBOV 
lis 'a iskl^T (^.4 C<>iikanlat jVoailiMit^ Fstition iai 1942. ;• jla addreas at . 
lUiBt tine 1322 3ael£Lo rBtnot jT^okljtt, . Uni To^kv tt ;.ia ''aoi Icnocn whethes 

fthla vl.tb tha '^GHNSOR Moa^lonod h>OTO ^ the Infoxaai^i 

^ ' Itoforctt^ the 'lotWr to tho Barcau datod ^aly li> 1947 la 

the ciaae entitled .«GRBbOE7» ESPIONtQV r It will be noted that thla letter?- 
eeta forth the^e^ j^rtalniag to a ■oduplaint aade hj BBOfHlttR dbnoernii^ the 
agmta" «ho latendeeed JBROTUHtN. charged that he ina questioned regarding ' \ 
hie aetivitiee la the interests of- the Jewish igeii^, ehloh« .In fact, was not ' 
rtrnsl. represented in th^s natter BBBNSIEIH, ettOraBj,;.’:. 

20 Pine'8^et^ »ew T o»» City . After proper inquiries were conducted eonesm- ’ 
lag tide charge, Mr. '8BHS3X1K adeised. tlint he was now of tlie pinion that he - 
had teen nlalad JBOISOliH, end nae rega^ng the Incident te closed* Ite ^ 
abote Is. being eet forih;for apy fnrther eont^lated eontaot with noTBkilf* \U 
V ....- .?•:•:?."•:.• ‘r-?hv-.,- >>:; -''iL'.v 

;>= ^ Baference la nade to Bureau letter dated June 22. 1940 advising thai 
a Bseuri^ Index Card had teen prepared on the eubieet. ' iZt\ ,v •< ‘ 


nfideatlal lof omant T->10. of kn 


failitr. advised of t 
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wC- teat the iJofoxnatloB fthnlslfed above it vroold’ epMM* 

aaorailtK IsWentical with the Individual referred to ateve ^ 

ii^uch asm ^ known that te eaintainsd a laboratoy or offilWWMWN 

« 9 «tract ngU^ ttejtever Jh^ 

•xid th 0 i^^Brldg#port firftss \rpnrT„ r*-.- ^ t . .i* %^r - . * 

£».« 43 *5*71? tei Wen working hxtt. 

rto is the Prealdent.of the tegal Ctemieal Corporatloo, 115 Dobbin Street. 

Brapklja* 4 IBOTQftN, it will te noted, handled taatheoatical equations end nro- 
Mssea conceraii^JDT woxk at tte tegal Oienical Ooiporatioa for the Bhited^v 
SSm t”£i ^ 5®^ BROTHMtN assisted in this work Cltb ons ^ 

• protege of BROTHMIN, having worked with hla 
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xt «m » »ot«4 th*t la tte abota latMtiiaUoa, a aw 

at anlMt BKEXXa and la baUawd to baaa brokaa aff ^ 

OIbS^ a xaaalt of dlffaraaoea that aroaa bataaaa thw* . 

dlatad la thia lataatiptloBi hcwaaar, BDUGaaa li^otad*WtV^ 
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“ tfill d®Wlap the'e<m“teote of the' ehb ject during the period of 1940 . 

-■ r 1 ;, . through 1945 when the eub^eet was eaplbyed bgr the Hendrick Kapufeoturing Cow*> 

■ mJ. pwhf the Qiaaurgy Design Corporetion^ endy' in this connection} will oftn*^ - - ~ 

. ■ 'T- eider isterTiewlng AHBTOR P, VEEBERf e fonter close eseoclste of the subject • 
to that partionlar period who has apparently severed his relations with • 

‘ forth in hdsdnlstrative 8b^t of this repbrt* hA\ ' ^ I ' 1 
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UNITED STiTTES GOVERNMENT 



Offife ^Msmorandum 


to Xb9 Sir«otor 

non : 0. H. UOA 

Sf 

SUBJECT: iBRARiU BROIHIUN 

SBSOSITT lurrER - C 


OATS: fefaruary 


Background 

Abraham Brotbmtui ma bom iugoat 15^ 3913* in How 
Se attandad schools In Haw York City and graduated fTom Colunbia IMrsr 
with a Chmaloal Snglnaarlng Degree* Ha presently eonduots his own 
buslnass in Long Island City, Haw Ycnrk* under the name Abraham Bro 
Associates* 

mwestlgaticm of Brothaan 

The Bureau first conducted an Inrestigatlon on Abraham Brotfaman 
we reoelTed Infonnatlon from SUaabeth Terrill Bentley In Horegaber, 1945* Tl 
was an eepionage Investigation* IfiLss Bentley advised that In approximately Hay 
of 1940* Jacob Oolos* a known Soviet agent* introdubed her to Abe Brotbman who 
at t^t time resided In Hassau County* Hdw York* and was ea^loyed as an engineer 
In the Republic Steel Conpany* Hew York City* Aftamarde* Brotbman indicated * 
that be some blueprints to be copied and Bentley deUrered the blueprints to 
Gdloe* Hiss Bentley advised that she met Brothman approximately ten times until 
some time in tbs Fall of 1940* She related that sometimes Oolos would meet Brothman 
to obtain these blueprints direct, but whenever these appointments oouLd not be 
handled personally, she would execute seme* Hiss Bent^^ was unable to state how 
many separate blueprints were actually delivered since ^ihey were supplied in an 
envelope* She recalled that on aome occasions copies the blueprints were de~ 
Uvered to her by Brothman* However* on other oeoaelons' it was neoessaiy for her 
to take the originals and Itove copies made* wfaloh were 'thereafter delivered to 
Qoloa* The original would be returned to Brotbman at 'a:4,ater time* Sosie time 
during these happenings* Hiss Bentley learned that these blueprints were of 
eoBBiercial kettela which were understood to be acme type of oommerdal vat* Xn 
the Fall of 1940* Oolos indicated to Hiss Bentlgy that ha was somewhat discouraged 
with his dealings with Brothman and indicated that he was going to turn him over 
for handling to someone else* Hiss Bentlv ^d not learn from Oolos or anyone 

/ ? 

Results of Investigation 


I 





The investigation indicated that Brothman associates with known Coonunista 
and also has solicited business from the Russian Qovemment* Ba has been engaged 




.K^ 


u 


orbed-®* 




196 





Alt tUPOT^VATTCH CONTAINED 
HEREIN, a : 






ItaDorandom to the ]3iraetor 


•in englneexing vork tot the Chinese OoTenment and the develoimeat ot a plant 
in Palestine. Confidential sources have famished infomatlon ehlch indicates 
that Brotfaiaan*s Beoretaz 7 Is a known Coanianlat Party nsnber and that Brothnan 
frequentty associates vlth CoDininists or individuals alleged to be engaged in 
eapionage.fxK 

| 0i^lia7 29, J94-7, Brotiman was Intervleired by FBI Agents. He advised 
that he had furnished blueprints to a number of individuals as it is a conmon 
practice In the engineering field to submit blueprints to persons uho najr be 
in a positioia to obtain contracts for a firm* After Identitying a photograph 
of liLsa Bentley, be finally identified Jacob Qolos from his photogxeph, althou^ 
he could xiot remember him ty name* Brotfaman alleged that he furnished the bltte> 
prints to Oblos and to ICLss Bentley, vtho be thought vras Qolos* secretary, because 
Oolos had advised him that he had contacts with the Busslsn Qovemmeot and could 
procure contracts for Brothnan* He said the blueprints were of shafts, vats, 
filters, and other machinexy used in the manufacture of chemicals* He denied 
ever furnishing asy bluefolnts vrbich were of a restricted or secret nature per- 
taining to the mar effort* He farther stated that he had suhnitted various 
contracts to the Amtorg Trading Coiig>any and the Soviet Qovemment Purchasing 
Ccmiiiission, but bad never obtained a single contract *1^^ 

BroUuDan admitted that he bad been a member of the Toung Conmunlst 
league in 1933 while at Colusibla University, but that he presently attended no 
P»ty xeetUigs or «>caEed in uy c<>>ninl.t mrty ^ 

prosecutive Action 


Os Jbly 22, 1947, Brotbman teetlfled before a Special New Tork Federal 
Grand Jbzy sitting in the Southern District of New Tcrk, which was considering 
the allegations of Elizabeth Bentley* ^^3 

DLstrlbutlon 


Status 


The distribution 


appears on the attached 


paper. 


Attachment 


Siveatigatlon of Brotbman is continuing* 
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Ilhlt< Hottfl* 

SoouiTy sotltlody ^Ihdersrottnd Soviet 
Eapdonaga Organleation (MX7D) 1 a 
i^aneJuBS of the (faited States Qo^erz^ 
Mt** dated Febmary 21, 1946* 

Symoiaiy entitled^ *So7let Activities 
Ia the Ibtited States* dated July 25> 
1%6. 


SoDoary sa title d^ "Uaderground Soviet 
Espionage Organleatlon (NKVD} In 
Agencies of the United States Govem- 
aent" dated October 21 , 1%6« 

Attorney General 

Suffloary entitled^ "Underground Soviet 
Ssploxiage Organisation (NK7D) in 
Agencies of the United States Govern- 
ment" dated Februaxy 21, 1%6, 

Summary entitled^ "Soviet AcUvitlea 
in the United States" dated July 25, 
1946. 

Summary entitled, "Underground Soviet 
Espionage Organization (NK7D) in 
Agencies of the United States Govern- 
ment" dated October 21> 1946. 


To Whom yi^T»nlahad and Date 

Brigadier General Harry H. 
Taughan, llllltary Aide to 
the President. 

2/25/46 (6^56^02-573) 

Attorney General on 7/25/46 
for the use of the President 
in connection with the Paris 
Conference on 
7/29/46 (100-345686-1) 

George Allen, Presidential 
Advisor. 

12/16/46 (65-56402-1817) 


To Whom Furnished and Date * 

Attorney General 
2/25/46 (65-56402-573) 

Attcrney General 
7/25/46 (100-345686-1) 


Attorney General on 11/27/46; 
an additional copy on I2/2/46. 

(65-56402-1754-1756) 

A. Devitt Vanech, Special 
Assistant to the Attorney 
General. 

12/6/46 (65-56402-1837) 

T.* Vincent Quinn, Assistant 
Attorney General. Teo copies 
on 7/23/47> an additional copy 
on 8/7A7. 

(65-56402-2693-2727) 


COi’iES DESTiiOiliO 

X06 MA<^ ^ 


ILT. COWATTO 









state Departnent 

5unt&ar7 entl.tXedj ^^Undergromd Soviet 
Bspionage Organization (NKVD) in 
Agencies of the United States Govern- 
asnb* dated Fsbroaxy 21* 1946. 


Summary aatltlsd* "Underground Soviet 
Sspionage Organisation (NK7D) in 
Agencies of the United States Govexn- 
Bmt" dated October 21* 1%6« 


Treasury Deiaartinent 


Soomary entitled, "Under grou nd Soviet 
Espionage Organization (UE7D) in 
Agencies of ths United States Govezn- 
sient" dated Febhiary 21* 1%6« 

Summary entitled, "Underground Soviet 
E^ionage Organization (NKI/P) in 
Agencies of the United States Govern- 
aent" dated October 21, 1946* 


War Detartnient 




To Whom Furnished and Date 

/ 

Secretary of State. 

2/25/46 (65-56402-573) 

• 

Mr. i^deriek B. lyon* Chief, 
Sivislca of Foreign Activity 
Con^ation, State Uepartiasnt. 
3^/46 (65-56402-616) 

Secretary of State. <- 

13/25/46 (65-56402-1836) 

Mr. Frederick B. lyon. Chief, 
Division of FoKign Activity 
Correlation, State Department. 
12/12/46 (65-564CE-1859) 

To THhorn Furnished and Date 

Secretary of Treasury. 

3/4/46 (65-56402-529) 


T. Vincent Quinn, Assistant 
Attorney General, on 3/6/48 
for Bd Foley, Treasury D^ 
partment. 

(65-56402-3148) 
To Whom Furnished and Date 


Suffiomry entitled, "Underground Soviet 
Espionage Organization (NKVD) in 
Agencies of the United States Govern- 
ment" dated February 21, 1946. 


Lieutenant General Hoyt S. 
Vandenberg, Assistant Chief 
of Staff* G-2, Var Department. 

3/7/46 (100-3-1313) 


Central IntgiHuence Group 


To Whom Furnished and Date 


Summary entitled* "Underground Soviet 
Espionage Organization (NKVD) in 
Agencies of the United States Govern- 
ment” dated February 21* 1946. 


Admiral Sidney W* Souers* 
Central Intelligence Group. 
4/2/46 (65-56402-725) 


Kevy Department 


To Whom Furniehed and Date 


Summary entitled, "Underground Soviet 
Espionage Organization (NKVD) in 
Agencies of the United States Govern- 
ment" dated February 21, 1946. 


Admiral William D. Leahy, 
Chief of Staff to the 
Commander in Chief, Army and 
Navy, White House. 

3/13/46 (65-56402-655) 
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8444 Orogoix Btroot 
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Joroa^Elola 
1446 'Onood iToaao 
Oandoa, Vow Joroej 

8. 

108 Voot 42ad Stroot 
Bayoaao« Vow Joroox 


P, J/^ffoy J 

100 forth 8rd Stroot 
Notaohoai Vow Jorsojr A 

JLiy^toroao A ^ ^ 

o'H roodlaad AToono ^ ^ ^ 
Voailworth, Vow Joraoj g a; w, . 

/ ■ ^ S ^ I 

V. Vjfaalth g " e - 

744 Broad Stroot ^ ^ . 

Row»k, Vow Jorooj K S S 


OhMhofIftok ' 
ll^^aohlagtoorStrool 
'Bohoksd'y Vow Jortogr 

8/^trvuiolla 
606 XkuwBor Stroot 
Vootfiold» Vow Joroor 




(«? 


f ^ It if roq[aootod farther that those Idonttfieatloao ho reportod ia 
oaptloaod easo.Uit 

“ sinjM, . ^ 
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X ra-viev of BHOTHUAN^S activities from Noveaber* 1945 
to May, 1947 made in an effort to establish 
identities of ell of his oonbacts on tt^^^albili^l^ 
that one of them is the uhkno'vm 

Identification of some of these oontact^HI^^^^L 
BROTRUAN oorrently- operates A ^^j^t hnan tn Ae^ociatoe^ 
Chemical Engineers » LMig IsXand Gity^ HT and rcjjaidea 
At 4106 42nd St*^ Svanyside^ long Island* Currei^ 
aurvelllance photograph obtained^ results of ^ 

additional confidential gpurc ea obtained and set 

ftrth. “*»»*• i.«|aeeY^/ r-n • 
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PROPEhTf OP TOl — This confidential relkkrt'And Its contents are xoane_^ 
the FBI and are not to be distributed outside of agency to shich loaned 


u ty 





BROrmN«S ACTIVITIES FROM NOVEMBER 28. TO MUY 2Q. 10^7 


December 5. 194S 


.ConfldexMal Infonnant T-2, of known reliability, advised that 
lORIAlUD^KOniTZ, BRQTHMAN*S secretary, informed him on that date that Dr« 

Tf ' wanted to see BRQTHM&N in the near future* She stated that she would 

^ arrange an appointoent for BROTHM&K to see Dr* BSIOM&N* She also mentioned that 
KiKiVATI, apparently a native of India, would be leaving New York on 
December 6, 1945* fT/(^ 

T>2 advised that M/JIION MOSKOl^Z contacted Dr* who stated 

that he could see BROTH^l/iN on December 8 or December 9, 1945* also 

asked that BBOTHNAN meet with him and an engineer from Ihlestina* BERGWiN 
indicated that he would be in New York only during the weekend; that his 
laboratory is In Philadelphia* later, on the same date, a definite appointment 
was made by ]g)SKC3N]7Z for BROTHUtlN to see BERQM/iN at 4i30 P*N* on December 8 » 

Deeeiifli>er 6* 1945 

A Mr^finCHEL, Hotel Ifedison Square, New York City, asked for an 
appointment to see BROTHMf.N in the near future 

December 7. 1945 




/ 


A made an unsuccessful attempt for an appointment to see 

Br.0IBM4N on this ^te^ 




T>2 further advised that on the same date, M06KONI1Z told 
\|<^AGp, a partner of BRQTHNAN, ,^?t BHOTHM^ has some material which he is 
'^anxious to discuss with K* N^^liAVATI, Shor^faam Hotel, Washington, D* C*, 
before NANAVLTI leaves for Bombay, India* tZ^\ 


- 2 - 
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T«-2 fidvis^d that BRCQ'H&I&N made an unsuccessful attempt to contact 
N&MAYAT I at the Shoreham Hotel, Washington, D* C* T-2 advised that BROTHHAN 
determined from the St« Regis Hotel, New York City, that NANAVATI’S mail was 
to he addressed to 441 Lexington Avenue, New York City. EROTHUA.N 

also indicated on this date that he had to see Dr« EERQHAN at 4t00 P.M. 

December 10. 1945 

MDSK0HT 2 informed BROTHJfAN that EDVZA.'tK^COBS, Ordinance Instrument 
Compepy, wanted BROTHUAN to contact hlm» IISSKOWITZ Infomed BROTHMAN that 
LO^I^^^ERNE ' (ph) had contacted him* VAji 

December H. 19A5 

ItOSKOWITZ asked VAGO to contact JACOBS and arrange a luncheon 
appointment for BROTHMAN at the Vanderbilt Hotel for that date at liOO P.M* 
Hoivever, HOSKCNUTZ Indicated tteit 6RCTHM^.N did not kndw JACOBS! She indicate'd 
that JACOBS ' telephone number is MU 2^6803. ^ } 

On the same date, a Mr^^felSCHER attempted unsuccessfully to 
contact BROTHMAN. 

BROTHMAN contacted a Mr. CU S/f^N concerning SROTHMAN’S new 
process* T<-2 also advised that one CX^ILVERSTSIN is one of BROTHMAN'S employees 
at his laboratojy* 






MOSKOSiilTZ informed BROTHMAN that he had a "letter from his fi*lend" 
who would be at BROTHMAN'S office at about 12t45 P*Mt that date* BROTHMAN 
Indicated further that he would have luncheon with BRISCH31 on that date* 

A physical surveillance of BROTHMAN on December 12, 1945 reflected 
that at lt40 P*M* he left his office at 114 Bast 32nd Street with an unidentified 
nan described as 5’ 8", 150 pounds, about to years of age, gray hair, wearing 
a black hat and black overcoat* They proceeded to the Vanderbilt Hotel and 
the unidentified man was not seen leaving the hotel with BROTHH/iN* 

^ T-^ stated that a }fc«j|ft^UT’8CI! an engineer, contacted BROTHMAN and 

v'j. technical discuasion with BROTHf-IAN* DEUTSCH is the individual who 

l NANA7ATI to BROTHMAN for professional assistance. He indicated that he was 

;:J/,’-going to India the following week* BROTHMAN Indicated to DESUTSCH that his firm 
,jC'' had been working on a project for the Chinese Government* (y) 


# « 
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T-2 advised that BROTHZj/lN eontaeted on^0NZiI£9 with nhom BROTHU&N 
discussed the construction ot a plant to sake D.D.T. GONZALES zaade an 
appointment to see BROTHMA,N on the following day at BROTHM/IN’S office* f? 


T-2 advised that one C,3^||j/^EIiK0RN (ph) appa realty was an employee 
of BR0rH2i&.N on that date* ) * 

contacted B£RNX^)^I13 to on a business matter* 




I Cf 




MOSKOWIT Z mde reservations fca* PIOTO to travel to Washington on 
December 17, 1945 1 apparently on behalf of BROTHMN* ^ ) 

December 14. 1945 

yr MOSKOWITZ contacted the Aray Base and inquiried for Lieutenan t 

0/LS ^ [ph) Hrho had left his office for the Finance Section of the Amy Base# ^ 

* 

On the same date, T-2 stated tfet Lieutenant 0/l5 contacted 
MDSKOWITZ and inquiried whether needed his signature for ansrthing* She 
stated that she did not* 


% 


T-2 stated that BROTHWiN had a technical discussion with one 


Dr*yROeENSTEIN* 




fceml 


T-2 advised tha t SEYMDIJB^i^NDElLKORN, an employee of BROTfflifLN, was 
residing at 67 ^$ne. Street, Apartment 3B, New York as of that date* T-2 also 
advised that on&)^iLPERN was an employee of BR0THM/i.N* \t^ \ 

December 16. 19A5 

T-2 advised that BROTHiyi.N contacted R. V^lSfCHEL, Sales Promotion 
Director, Union Chemlque Belege, 61 Avenue Louise, Brussels, Bclgdum, concerning 
some work that BROTHHiN had been doing for IQCHEL* HICHBL Indicated that he 
would be leaving New Yoxk on the following day for Belgium* ) 

December 18. 1945 

T-2 advised that BROTIDU^N contacted the Resinous Products and 
Chemical Company, Philadelphia, concerning some technical natters* ^ j 
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T-2 advised that BROimN later contacted a Dr. ROSm^TEIW . HROTHIlfiN 
.indicated that he iranted to shonr R05i3<STBIN some material he had developed in 
Ms laboj^ory for the Chinese Oovemment* BROTHM^N mentioned a young fellow, 
EMWiDEJ^B^N, recently discharged from tte kns^f a friend of his, who was 
looking for a position as an operator in a plant. ROSENSIEIN promised to do 
what he could for TREEN. \^\ 

December 20. 1945 

T-2 advised that BROTHM/JJ contacted a Dr* ROSENSTEIN whe^ according 
to the informant, then had telephone number MU ^-2466* 

4 l^JreTEIGLE (ph) of the Americarv-Russian Institute, New Yoik 
contacted ^OTHMAn stating that he understood BROTHMAN knows what the Russians 
are doing in the field of chemistry and wanted to interview BROTHJIAN on behalf 
of the Americaiv-Hussian Institute* An appointment was made hy STEIGLE to see 
BROTHMAN in BROTHLflVN’S office on the following day* 

T-2 stated that one^ACKSON, to whom BROTHMAN appoarod very friendly^ 
contacted BROTOiAN during which ^conversation BROTK-'AN indicated he v/as 
progressing satisfactorily on the contract for the Chinese Goveitjaent* JACKSON 
invited BROTffilAN to a New Year’s E5ve party which invitation BROTIEJ/iN accepted* 

December 21. 1945 

BROTHMAN contacted a Dr* BLUMENFEID with whom he had a discussion 
on a chemistry report* f^t) 

December 24. 1945 

T-2 stated that BROTfflJAN contacted his wife and indicated that he 
had had lunch on that date with Dr* BLUMBNFELD* He further indicated that he 
would have ahother conversation with Dr* BLUJJENFELD on December 25, 1945 as 
well as with Dr^^IZlAN who was staying at the Essex House, New York City 

^ I 1^ I !■ «■ 

December 25, 1945 


■uj 


T-2 advised tMt Efr*. BLWiBIiESID asked that BEOTICiAN meet him at 
his home^ 322 Nest 22nd Street^ at^iOO on that date to which BROrH?lAN agreed 


later on the same date, 
BttlMENFELD’S full name was Dr. JOSE 



IAN indicated t< his wife that 
lUJlENFEID 
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'^^cember 26» 1945 

•5- 


|<nRvrnirrp7. ascertained from an unidentified ’woman that 
fftmwtfi Chicago address is 7853 Essex Street, Chicago, Illinois* •""«/ 


December 27. 1945 

Dr* BERGMArS secretary Infoimed MDSKCfJriTZ that SEBCIiLN had an 
appointment to see BROTIEAAN at 9 1 00 P*M. on December 28, 1945 &t the Russian 
Tea Room, New Yortc City but that BERG?(AN desired the appointment be changed 
to lOtOO P.M. ^ I 

T-2 advised that one ALIJWtoSER, telephone number Bsrclny 7~6348, 
attempted unsuccessfully to contact BROTHM/iN. ^ 

December 28. 1945 


T— 2 stated that a man named MILLHIR invited BROTHMAN and his wife 
to a party at MIUER’S house the following Itonday night* 

December 31. 1945 

AlEX TlilEB® again attempted unsuccessfully to contact BROTHM&N.^ / 


January 3» 1946 

• T-2 advised that JAC^(feLLER contacted BROTffitfJJ and indicated that 
he irould see BRCTH-jAN later in ^e day* 


BROTHimN contacted Dr. njir.ni:wrr.Tn who infoimed him that Dr* BERGMAN 
would be in BLUJffiNFTlD'S^ office that afternoon* BBOTffiiAN agreed to come over 
to BLDMENFELD’S office* 







LBOk^^XTTIiEMAN contacted BRCTHMAN on a business matter* 

4 Mr*\illiI^who, according to T-2, has some connection with contracts 
wl’th the Chinese Government, asked that BROTHMAK come to his office, Room 310, 
610 Fifth Avenue at 3i30 P*U* on January 1946 to which BROTHMAN agreed* (*6/ 

MlRIi^TlOSKOVTITZ made a hotel reservation at a hotel apparently 
operated FRE^^IEHl^ Wallkill, New York for three adults and one child* She 
indicated that trfey would arrive on the following Sunday* («) 



0 • 
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Uanqarv 4. 19A. 6 

£l M^GETiARJ^^LEIi (ph) jV ^iser Company, Room 310, 620 Fifth Avenue, 
contacted M0SK0TO 2 requesting that* he be furnished with BROTHWiN»S 
, bibliogra phy* fAC) 


stated that BRO'FH&UIN attempted unsuccessfully to contact 
JACK MULE R. p6' ^ ^ 

A Ur^rwroiNGER, Elderado 5-112^ attempted unsuccessfully to 
content BROTHM/iMi j ' 

H/iRR^UVIN conferred with BROlHM/iN advising that Dr. BHIGMA .W 
would be leaving f^ London in the immediate future* 


^ BRO^MiN contacted JACK MILIZR vhcmi he informed that he had 
contacted "thayf^ozo” and had an appointment with him. iadlocted 

that he would give UnLER a build up and that possibly this individual would 
have use for MILLER. 


T-5 stated that an unidentified male contacted MOSKC5I7IT2 and stated 
that PZEL (ph) apparently was impressed with BROT^^N and that Kaizer would 
undoubtedly have a place for BROTHMAN. 

January 16. 1QA6 



10R3AM MOSKCTOTZ advised VAGQ that BR0THM/.N would be at TfeUkill, 
Wew York for the rest of the week. 

January 2L 19A6 

JACK MILLER contacted BRCTTiBI/JJ. BROTHHUJ told MOSKOOfz that he 
hsd wanted to tell him about the meeting in Kaizer* s office* MILLER apparently 
had told the Kaizer people about BROTHMftN and apoerently they are interested in 
something KtOTISO has. 


IWJ 


On the same date, an unidentified man contacted BHOTHM^N stating 
that he is now located in Bsa^oklyn where he operates a business. The man 
Indicated that he was thinking of moving to 114 32nd Street, New York City 
where BR0THM4N is and wanted to knew if that was a professional building. 

BR0THM/.;N stated that it was not exactly but that there were laboratories in 
the building, thus indicating the possibility that the unidentified man 
operates a laboratory. This man made an appointment to see BROTHMAN at BR0THM&N*S 
office at noon the following Friday. 


• • 
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ifenuarv 22. 19A6 


that date 




,Y SIAVIN Bade an appointment to see BROTHMA.N at 4i00 P*M« on 


A irho indicated that he nas then in the presence of 

HARRY SlitVIN, STOted ttet he nas connected with the Consolidated Produots 
Company* He made an appointment to see BROTfflAN in BP.OTHMN‘S office with 
SIAVIM on that date* ^ ) 

February 2. 19A6 

'.BROTHMAM informed his wife that he had to meeJLfTiAM that evening 
before coming home and would be home as soon as possiblevTft^J 

February 4. 1946 

T-2 stated that BROTHM/JI contacted MrjfetJl'JEN of the Bowen Engineering 
Company, Garwood, New Jersey. BROTHIf^N indicateef^dhat he is developing some 
resins for the Chinese Government* m\ 

BROTJBSAN contacted a at the McGraw Hill Publishers stating 

that he wanted to arrange a luncheon with OLIVE to disucss the possibility cf 
purchasing some articles on the work he has been doing in the chemicle field* 

On the same date, T-2 advised that LBD'TMnSJSET (ph) conferred 
with BROTHi^.N who advised MJSET that he feels he had developed Polemerization 
that could be patented* He discussed the possibility of having luncheon together 
during the following week* ^ j 

February 7. 1946 

BERN/lRJDfB^PMAN, a teacher at Colum.bia University, made a tentative 
date to see BROTHM/W the following T/ednesday* ) 

February 13. 1946 

KOOPMAM again contacted HROTHM/iN and BROTffiAN arranged to meet 
him at the King's Crown Hotel near Columbia University* KOOPMAN mentioned 
having received a letter in Washington from BROTHI'i^-H in the recent past* iw 

February 18. 19iA6 


KOOPWiN advised BROTHUAN that he had broken down the differential 
equation problem and was ready to show it to BRUTHMAH* They made an appointment 
to see each other that evening* 

V -3 . 
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A iroinan, probably identical irith ORS/Xi^iASSERWJJ, contacted 
BROrHlff..N stating that she tos leaving the United ^ates the following T'ednesday 
on a Norwc;^gian boat* ‘ She stated that the boat stops at Trinidad and 
then at Buenos Aires* She said that she vias worried about what she would do 
about the "subversive papers." BF.OTHJIAN said they would dope that out later 
and they agreed to nieet that evening for dinner* 


BR0TH15AN contacted a ROBE 
some specifications on some materials 


S^S^CKER, 


Hoboken, New Jersey regarding 


lEp ! IITTp Dy..Ny telephone number V^orth 2-3100, made an unsuccessful 
attempt to contact JTJMTORCHEIN in BROTHI‘l/iN’ S office* 

JTASJyailffi cancelled a luncheon date rlth BROTffif.N for this date 
stating that he would try to see BROTKi^N at BROTH!!/lN*S office later in the 
afternoon* 


■eE-'J 




!jp5KCrjCT^ made reservations on American Airlines for Iferch 12, 1946, 
Plight 236 for Boston and on return Pli^t 233 leaving Boston at 8*10 P.M. 
Ifarch 13, 1946.anx'^ 

March 11. 

■% GER/JID PIEL (ph), telephone number Circle 6-<4725 and Circle 6-5343, 
made an unsucccssful^ttempt to contact BP.OTHilAN. \U) 


L an engineer in Cambridge, Massachusetts, contacted 

BROTHfiAN* HlOTffimN indicated he w>uld be going to Crnbridge the following day 
at 2*30 P.M* and would confer with EATiL and cthor technicians* 

March 25. 19A6 

H/JIR V SL/!.VTW attempted to contact BROTHMAN on two occasions on 
that dato indicating that he had to see BR0TW4/.N on urgent business* 


# « 
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contacted BROTHU&N regarding the possible contract 
^or plastic windshields to be used In making siaall automobiles at Bristol, 
-Pennsylvania* ^ ) 

Between i*Fril 1 and April 30, 1946, T-2 advised that BROTHMftN made 
two trips j one to Buffalo and one to Ife^ngton, D, C* where, according to 
the informant, he contacted employees o||/Mizer-Prazcr Corporation In regard 
to his possible employment .the organization* T-2 also reported that 
BROTHM/LN had made s study for ®G/A^IZER and had left this material with 
KAIZER at the time he bad seen himin l^ashington, D. 0,1X4 | 


On April 23, 1946, MIBTJJ.f MOSKOtTITZ attempted to make researvations 
for a trip on May 11 or 12, 1946'onTSnericanTIrlines but no space could be 
given hor.^l ’ ^ 




“■a7 




During the period from Ifey 1 to Juno 5» 1946, T-2 advised that 
a ifiy^CATUR (ph) was in contact with BP.0THIi4N a^Jviaing him that he hsd a 
letdJer from the Soviet Union addressed to a Mr^S^^iJEIi* According to LECATUR, 
the letter confirmed what he and BROTKiAM discussed at the meeting and had also 
itemized a few things that the Soviet Union wants. LEC/TUR also wanted to 
know how was making out on “that proposal” ani BROTHM^ indicated 

that he had someone work on it, that it would be ready by the end of the 
following week. lECATlE added ttet Pa'‘.ELL wanted to olt in with BROTmN 
after a draft is made of the proposal and before it is typed* LEC/.TIE stated 
that POTfELL is in Boston a great deal of the time* BROTlMiN then made the 
statomont that he was getting up a description of his plastics for LECATUR 
and would make three copies of this description for the Russians* lEC/iTUR 
stated that he woxild mail BROTHMAW a photostatic copy of the letter he had 
sreceived from the Soviet Union*^ ) 


-.-ri 

... i 


On May 8, 1946, T-2 stated that BROTHMAN apparently had made an 
application for credit on American Airlines* This credit was to be extended 
all over the United States* 

On Ifay 15, 1946 ,’^ROSE^^EiraEN of the American-Russian Institute had 
a conference with BROTHMAN, at which time she asked him if he could suggest 
or recommend someone who knew technical Russian* She stated thet the Americarv- 

r Russian Institute issued a, pamphlet describing the technical phases of Soviet 
industries and that /hey needed a person to traMJ^e from the Russian into 
&iglish* BROTHU/Jiy^gested thet names »I(IATir^^^JlRED, 48th Street, Sunnyside 
^ Island; SHDRyCTvM, no address; and an'eraployeo of his laboratory, BILL 

AqueduenSferaS^T^ronx, New York who had been used as a translator of 


»nuo 


iSSsIsn. RSUBIN indicated that she knew SvSAH since he had hwh used as a 
translator for Technical Commission and bad come to the United States from Russia, 


-la 
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On Jvine 3, 1946, T-2 stated that BROTHMftM had been in the upper 
j»rt of New York State for the ireekend and that he was working on some Job 
for 4mtorg«^^{ 

On June 18^ 1946, T-5 indicated that BROTHMAN tos in contact with 
CY MjjWDE LKOTLN and SQL^/JJSHELf aprarentijr employees of ■BROTH'tf.N* They mentioned 
STj^VTTi^ JlO'TJest 172nd Street, New York City, had had some discussion 
with BR6 tIE 44N prior to this conversation* I 

On June 7, 1946, IEC4.TtlR (ph) endeavored to get in touch with 
BRO.IHIJ&N who was not available, lie~spoke to VAOOf. BROTHMA.N*S associate j who 
told him that the meeting with PPriE^ was off^twt that they would meet at a 
later time in BROTHM/'iN’S office to discuss the Soviet Russian proposal, 

T-2 advised that MQSKOniTZ made reservation for three persons to 


fly to Chicago on 


June 15, 1946 end to return to Mew York on June 16, 1946, f^) 




On 4pje^, 1946 , T-2 advised that KOtCKEIN, BIlOTHJifiN‘S associate, 
was in touch wi^JMEEDLEmN of Amtorg* At that time KORCHEIN told NREDLEI.ItN 
that he would like to have him moot A3RAH4M BROTHM/iN inasmuch as BROTEi/.N ves 
involved in some work (apparently for the Russians) and that he wanted 
NEEDIEMAN to discuss this work with him, M ) 

. On June 10, 1946, T-2 advisod that BROTEIAN attempted to contact 

E. K^OSsniN in Chicago, Illinois, Later, BR0THL»4N contacted e Mr. SRRIN(^ 
and^i^ormed him that BROTHWiN had a contract with the Russians in whicTT'"’ 


QOSSELIN possibly mi^t be interested, J 


On the same date, T-2 advised that BROTffilAN attempted to locate 
Mr, lEGATUR (ph}»In the absence of BROTE^,N spoke to a Hr, FLAGG and 

told him he was going to send some material to KR(«ELL, 405 ^rk Square 
Building, Boston, Massachusetts, W j 

It is to bo noted that on July 23, 1946, an unknown individual 
conferred with BROTE-IAN requesting some figures regarding the production of 
plastics. This man told HROTHHAN that he had some Turks whom he wanted 
BROTHJIAN to meet and tdio are interested in plastics. This man asked BROTHMAN 
If he had submitted his report on plastics to the Russians, BEOTHHAN stated 
that ho had, ^ ) 

to^ptember 13. 1946, T-2 reported that BIlOTffiiAN was in contact 
with one Ifc^i^ADIONOVICH (ph) at /untorg who informed BROTffi^N that he was going 
back to Mo^ow and that Ma place would bo taken by a Mr|^iICROV, KIDIONOVICH 
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stated that when he went to Moscow in October, he would take up the questions 
that BROTHM/.N had requested of him and that he would send over the things which 
BBOTHMAN had requested, Hcfwevor, at this time he had received no replies from 
Moscow, /H J * 

X On September 19, 1946, T-2 reported that M OSKdriTZ . EROrmN’S [ 

secretary, contacted the Du Pont Conpany, New York City asking if that firm * I 
Jfan supply 12,000 pounds a month of " regular a crilic monama and copa^ma (ph) »" 
The Du Pont people were very inquisitive as io^hat the material woulfi be used 
for and UOSKQTIIZ consulted an unknown person in BkOTH”AN’S office after which 
she stated that it would be used for moldings. The Ai Pont representative wanted 
to know whether the materials would be exported and she replied in the 
mgative. The Du Pont people did not give any definite ansiver on the 
^oposition^-^l^ediately thereafter, attempted to contact lir* 

‘ATEONOVICH iiph)/ at Amtorg but was unsuccessful, giving rise to the possibility 
'that the Ru’bsiens, through BR0IKi/.N wert; attempting to obtain some materials, ru/ 


Confidential Informant T-3, of known reliability, hMi'^.vised that 
as of June 28, I 946 , BROTmN was doing business with mDr.5Jj7VIIlI/.N0VICH, 
an enginoer of the Fishing Industry Grovip of the Soviet Government Purchasing 
Commission, then connected with Amtorg, Now York City,^^ | 

T-3 also advised that BROTHTIAN was reportedly working on a 
vitamin plaiAfor the ilussiana around that time,/ ZAj 

T-2 advised on Octot^ivP^, 1946 that BP.OTIEI/^N had attempted 
unsuccessfully to contact JUUUm^ODY at Plaza 3-^533 or Plaza 3-9535* 

On October 28, 1946, BuOTITI/iN spoke to at /imtorg, 

mmimm stated that TVITJANOVICH had returned j that ilSSSrY.N had not spoken 
to him and will not until XOTO^N has a chance to see him,i6^/ 

On October 30, 1946, T-2 stated that NEEDI£W»N at /uatorg informed 
BD0THM4N that he had just talked to TVS JANOVICH and that "he knows all about 
it and has known all about it all the titie but is under advice not to let on," 
mmimjf stated further that "thing" was sent over with TV RI/JIOVICH«S 
strongest recommendations, NiJDLEiJ/.N further stated thet Tvmi/JIOVICH has 
said that he out to everyone else who attempts to contact hira but that he was 
very anxious to make an appointment to say good-bye to B':0TH<AN.^| 

On October 30, 1946, NEEDLEIMJ informed BROTff'AN that TV7RIAN0VCH 
would be in N^w York for another two weeks, HEEDIEII/.N stated thet he would try 
to arrange something definite in the way cf an appointment for RROTTFIAN with 
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%VEkIAMOVICH. However, the infomant never reported subsequent discussions 
lay BROTHMAN concerning a neeting with TVERI/>M)VICH and as far as it is known 
he never did meet him wlor to the tine TVERIANOVICH left the thiited States 
on December 23, 1946* ^ [ 

November 8, 194^, T-2 reported that BROTHM/m conferred with , 
one ALBERp^O^BORNE who asked that BROTHMAN act as a ref ere ace for OSBORNS 
and substantiate OSBORNE’S statements to future employers 'ihri he had worked 
for BROTffiiAN from 1937 to 1940* BR0THM4N assured him that he would do so* 

He stated that he and several others had been dismissed by Celenese, Inb* 
in view of sme union activity and that he does not want to use CeJanese 
as a reference or as a former employer* He said that he hid been referred 
to BR0THM4N by BB^ILVERMTiN, ^ [ 


On the same date, JAHK ¥TT.T,T=!R contacted BROTHKAN and eskpd him 
if he knew what CAPITZA‘S field in scl^ce was. BROTHMAN said thsy^PITZA 
is a leading Russian physicist and that he understands that he has^obne 
revolutionary turbine. MILLSl stated that he intended to go to Washington 
during the following week where he intended to see ’’the assistant to the 
Assistant Att^rr\ey General”, to whom he referred to as ”the last of the 
appendage.*^ 




On December 2, 1946, BROTHWJJ contacted a of "Tima” 

and ”Life" stating that he had the "rough proposal” ready and would deliver 
it the folloTdng morning to the Nev/ lork Athletic Club. H/UffiET asked that 
EROTHJIAN send it there or to 247 Iferk Avenue •(HI 

On December 3, 1946, the secretary to I^O^^OTTLIEB advised 
BROTHSiAK that GOTTLIEB was having dinner that evening with awi that 

they would like BROTHMAH^S memorandum that af ternoon.1 j 

On December 5, 1946, BHOTHCIAN made an appointment to meet a Ihr. 
STRICKLIR, telephone Sherwood 2-9778, Paterson, New Jersey* The meeting was 
^ set for the Hotel New Yorker at 6i30 P.M. i 




(tv 


December 6, 1946, contacted BROTHM/’JJ and informed 

Mm was leavl^ town^ouu would return the following Wednesday 

and discuss in detail the points in the agreement and option* f 

On December 7, 1946, T-2 ateted that ISO GOTTLIEB contacted 
BR0THM4N and Informed him that he had BP.OTHM/iN*S memorandum concerning the 
erection of a plant in China for the Chinese Government and wanted to meet 
with BROTHHAN about the matter* GOTTLIEB furnished his phone number as 
Hanover 2-8989« 


- 13 - 






D 


Q 


NT 100^5068 



^ 1 . 



On December 13, 1946, T-2 stated thet BROTTOSMJ nede iJH'iliV 
the inerican-Russian Institute library te ascertain if they ted the following 
publication on filet "Journal of General Cheimistry-~USSR", volume 11, pages 
111I~1120» Ke was informed that this document is not on file at the /joericarv* 
Russian Institute* / 

On December 16, 1946, H. LEVINS of the Common Wealth Plastics 
Corporation, Leominister, Ifassachusetts,' cotv^ted 3R0THU4N and -wanted to know 
if BROTHMfiN could arrange e meeting for thftq^nese Purchasing Comraission 
-which has indicated an interest in an operation in this country* LEVINE 
stated he was Ih favor of Taorking out an arrangement whereby he and 
BROTHM/iN would make a deal -with the Chinese to manufacture certain raw 
materials for them at the "East Plant" or perhaps the Chinese -would be 
interested in buying a half interest in the main plant* BROTHJd/lN was in 
favor of arranging a meeting -with the Chinese end promised to ac’-visc LEIVINE 
-what time would be convenient for him*^ j ^ 

On December 19, 1946, H* LEVINE again con-tacted BROTHK/IK and 
suggested that BR0THMf.N -visit the "East Plant" at York, Ponnsyl-vania .on the 
following Monday or Tuesday to survey ll^s gos slbilitlcs* BROTiO^/i.N agreed 
to do so and stated he would con-tact General l&nagcr of the plant, iAi 

On December 21, 1946, BROTffiVlN instructed CiSC/Jl VAno . one of 
his partners, to go to York, Pennsylvania to inspect the "East Plant" end to 
bring beck freehand sketchs of the plant in order to dotemine if BR0THM4N 
could use it« (ttj 

On December 23, 1946, BR0THI44N contacted H* LEVINE at Leominister, 
Massachusetts stating that he was arranging for a job with the Chinese 
Purchasing Commission for the manufacture of certain chamlcals*rt^j 

On December 24, 1946, LEVUIE informed BBOTHMfiN that the at-tempted 
deal with the Chinese Purchasing Commission had fallen through and that the 
Chinese wanted to go into the venture alone* ^ } 

In connection with another big business deal, BROTffi-ffi^K s-tated 
he was trying to contact BBRGM4N in Philadelphia* LEVINE stated Jje would 
attenqpt to contact for BROTHLI/JJ and advise BF.0THM4N later* Ixcj 

On December 26, 1946, T-2 stated that BR0THM4N agreed to meet 
Dr. BBRGM/J? at BERGlfilN’S suite in the Hotel Salisbury, 123 West 57th 
Street on the evening of December 27, 1946* 
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On January 15, 1947, a IjJjfetkNIj 
Rhode Island, cor^acted BROTHM/iJf explaining 

in Svritzerland nrho is anxious to have a connection in the oanufacturc of 
plastics* BR0THM4.N authorized RUANI to contact this friend on his behalf* j 


183 Brcwm Street, ^evidence, 
that he has a business contact 


* On January 22, 1947, Jj/snfidential Informant T-4, of known 
rcliaj;)ility, advised that a Ifr/rlCCNEN, possibly identical with,W[EA,JKLliES 
jHQIBSN 40 ^est 40th Street, am a contact of JOLES K0RCH?^I N» was endoavtring 
*'to make an appointment with BROTHMflJI* ( f ' 

T-4 reported on January 23, I947 thet BROTIEiAN was in contact 
with a li4r« STT^ynyrm who advised that his Atlantic City telephone number was 
Shore 2-9778* ( U 1 


Confidential Informnt T-.5, of known reliability, reported that 
SlRICKLSFt is probably SIMON Hfq^^IGKlSR of Strickler and Company, 45 Church 
Street, Paterson, New Jersey* 

On January 24, I947, LEQ fiOTTLl tm endeavored to contact BROTHMAN 
and furnished his phone number as Icmibert 3-5833* 

On the same date, T-4 reported that EARL GILMAN conferred irith 
ISHEL, an’ employee of BROTH-IAN, during which conversation the name of 
lIN0\MT?, a former employee of BLOTHMAN, was mentioned,!^/ . 

On February 12, 1947, one (ph), Room 1619, 1440' 

Broadway, New York City, endeavored unsuccessfully to contact BROTHI'iAN, 

lER, telephone number 





T-4 reported on the same date, that 
Evergreen 8-0036, endeavored to contact BROTHMAN*'^ 

T-4 reported on March 25, 1947 that iPRIA M ^0fiifnfpr7 contacted 
NS^L^UAN at Amtorg during which she discussed the latest business ventures 
ojfThe BROTHHAN firm* She Stated that the JjRVIME. deal had fallen through but 
that the Pf^*T« business in In la is going along nicely* She also mentioned 
thct^feJffuM (ph) had invited BROTHIIAN to England during the month of April 
to "sigriVith them." She stated that Dr* POM had been in the United States 
during the mst month at the Hotel Alien and is interested in the manufacture 
of pLasticsi'lti 


T-^ reported on Apjll 7, 1^7 that BERi'IA 
of BROTHM^vN, wont to London, England on April 7, 1947 
returning to New York on April 
had made the trip to see JAC 
to manufacture plastics* 




SHKIN, an associate 
ftin American Airways, 
, 1947* This source stated that MSHKIN 
MERANUvC in London concerning an agreement 
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\Lr March 28, 1947, a male Individuel who identified himaelf as 

J^UNDSOIO?* contacted BRQ^^iK advising that early the following week he was 
. entertaining one H4H0UJ^PaNB (ph) at dinner and W8nAedj3R0THMfcN to meet TONE* 

& exp}jained that KINE ms the assistant to 'nDnELKS^QK, the representative 
of the Department of Justice to the Atomic Energy Committee* t«/ 

On April 1 and April 2, 1947, a physical surveillance was maintained 
on BROTBetAJf in an effort to identify •WxHDSOl^ with negative results* ^ j 

Again on Arpil 10, 1947, T-4 reported that "HANDSOUE" again 
contacted BROTHl^lAK stating that would ase BEOTHIiiAN at his office at .5fl5 
However, T-<4 later reported thrt this individual changed the appointment to 
2|00 P«M« the following day* Again a physical aurveillahee was placed on 
BROTHMCH^S office in an effort to IdentiJ^ this individual with negative 
results* 


i has r 


T-5 ha^ reported that BR0THM4N continues to be in contact with 
Xhr* UARXO L. 0T3?Cp(l£NCHI, 163 Brown Street, Providence, Rhode Island* It was 


this same source that advised that BROTHHAN was in contact with Bs^TCHLETT, 
220 East 23rd Street* (^1 ’ 

T-5 reported that on January 22, 1946 a contact was made by the 
. ^^fcisic Room*’, 129 West 44th Street, which fipi is known to be wanted byj2IC 
a known close associate of Soviet agent* (TL) 


CHLETT, 
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OP BROTHMAN AND HARRY GO! 







ELIZABETH T jl|P^3f!ll£Y has advised that in about May, 194Q|t^he 
was Introduced to BROTHUM, idioaa photograph she identified, by JACO^^OLOS, 
known Soviet espionage agent, irtio told her that BROTHMAN would furnisn her 
with certain blue prints. She stated thet in the sussner of 1940 until the 
fall of that year she met with BHOTHi.IAN about ten times and obtained the blue 
lurlnts from him* On some occasions, she stated that BROTKliAN gave the blue 
prints to GOLDS and all other times to her* She stated that she usually met 
BROTEjAN at Mosler Safe Company, 5th Avenue and 32nd Street, New York City, 
after which they would go to dinner and BROTffiJAN would turn over the blue 
prints* On several occasions, copies of the blue prints were made by GOLDS 
and the originals returned to BROTEIAN* BSNTLBY was not certain what the 
blue prints contained* In the fall of 1940, BENTIEY stated thet GOLDS was , 
disgusted with BROTHUflJ and thet he was turning BROTHMAN ever to someone else* I 

On May 29, 1947, BROTKi/iN was Interviewed in his office, . 

Room 1212, 294-8 - 4lst Avenue, Long Island City, New Yorit* BROTHIIAN was first 
questioned regarding his submitting informs t ion or furnishing blue prints 
to any individuals who might have connections with a foreign government# 
BROTHMAN stated that he had furnished blue prints to a nusiber cf individuals, 
end it was a common practice in the engineering field to submit blue prints 
to certain Individuals who might possibly be in a possition to obtain contracts 

for a flm* CM) 

BROTHMAN was then specifically questioned as to whether or not he 
bad been acquainted with an individual by the name of JACOB GOLDS* BROTHMAN 
stated that he could not recall this name, end a picture of (^LOS was e30< 
hibited to him* BROTHJiAN denied knowing GOLDS at this time* Thereupon a 
*^icture of informant GREGORY was exhibitc^to BROTfflfiN. BROTffiO identified 
^/^RBGCRY as an individual whom he knew es^|1ffiLEN.” Br:CTHM^>-N was thereupon 
vigorously questioned as to his acquaintanceship wlth^HBLEN." He then ad- 
mitted thet he did recognize the phtograph of OOLOS but was unable to state 
the name of this individual* BROTHMAN then related the following concerning 
his knowledge of JACOB GOLDS and "HEIEN*” 

According to BROTHMAN, sometime in 1938 or 1939 an individual came 
to him at his office at 114 -East 32nd Street, at which time BROTHMAN was 
operating a fim under the name of the Republic Chemical Machinery Company, 
which company was associated with the Hendrick Manufacturing Company at 
Garbondale, Pennsylvania* ^hls individual told BR0TH!jAN that he had con» 
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tacts with the Russian Oovernioent and that he was In a position to get con- 
tracts from the Russian Government for BR0Tff4AN, If BROTffttN would turn 
over to him blue prints of cextaln products BHOTIfJUlN was working on at 
^ that time* BROTIOiAH stated that the blue prints were his own property and 
they were for the most pert blue prints of shafts, vats, and other equipnent 
necessary in tho operation of a plant manufacturing chemicals* 

According to BROTHMAN. 00106 visited his office on several 
occasions and sometine following hi^original visit, he introduced him to 
&vA individual known only as *HEILE N.” stated that he was under the 

impression that **HBLEN” was sO'di'S^ry to OOIGS* QOIOS advised BROTHIiAN that 
"HELSN** would in the future obtain the blue prints which he had been accustomed 
to turn over to G0L03* hi) 

«HELEJI* visi^d BHOTHlSiN’S office over a dozen tines during 1938- 
1939-194G and sometime Lb 1940," HELEN" stopped coning to his office and another 
individual named came to his office and said he represented 

GOLDS, the individual '^OTHM/Uf had already identified as the nan who made 
the original contact with him* GOLD visited BROTffiliiH'S office on a number 
of occasions during 1940 and 1941* BROTHNAN stated that GOLD, at that tine, 
was living in Philadeiphia end used to make the trip to New York approximately 
every three weeks and obtain these blue prints from BROTHiff^N* He said that 
to the best of his recollection the last time GOID picked up the blue prints 
was late in 1941 or early in 1942* 

BROTHMAN was then questioned as the the whereabouts of HARRY GOZi), 
to which he replied that GOLD is presently employed by him as a chemist in 
hie laboratory in Elmhurst, Long Island# BROlHIiAN em^diatically elated that 
OOZD was the lest individual to pick up any blue prints or natorial which 
was to be furnished to GOLDS* He also stated that he did not know the 
present adwreabouts of QOLCB and denied that be was ever contacted by apy 
otherindividuals other tten "HELEN® end GOLD as individuals who represented 
00L0S.\^) 

BROTffiiSAN was questioned as to the nature of the blue prints that 
he had turned over to QOIOS, at which time he displayed the blue prints, copies 
of which he still had in his offices, and an examination of the blue prints 
was osde and it was determined that they were all concerned with blue prints 
of shafts, filters, vats end other machinery used in th3 manufacture of 
chemioals# BROTffiilAN stated that some of the blue prints idiidi he turned 
over to GOLDS and *HEI£1P as well as to GOLD were returned to him, but others 
were retained by them* He emphatically denied that he had ever turned over 
any blue prints which were of a restricted or socret nature pertaining to the 
war effort of tho United States or any plans which the United States might 
be concerned with at the time* Cm.) 
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Relative to the Hondrick Manufacturing Comps ny at Carbondele, 
Pennsylvania, BROTHU/IN stated that he himself had founded the Republic 
Chemical Ifechinery Company which was set up as an engineering and designing 
company dealing solely with instruments end material to be used in the 
manufacture of chemicals. He stated thrt at the time he had formed the 
Republic Chemical Ifechinery Company, he was associated with the Hendrick 
ifenufacturing Company end worked with that company until 1942* BROTHM/vN 
added thet all of the blue prints which had been turned over to the 
individuals mentioned hereinbefore were his own personal property belonging 
solely to the firm that he had founded. ttC) 


BROTHIiIClN was specifically questioned as to how he had become 
acquainted with «Ilp03 GOl^. He replied that possibly GOIOS knew of his 
firm through edvertising in the various chemical megazines. Ho emphatically 
stated that this was the only possible way that GOIOS would get in touch 
with him end denied thft anybody had ever sent GOLDS to him.BROTH!I/i.N then 
stated thrt it was a conraon practice in the engineering field to tura over 
blue prints to various individuals in. an effort to obtain contracts* He 
else stated that this was his sole purpose in turning over the blue prints 
to GOLDS I namely, that GOLDS had stated that he was in a position to obtain 
contracts from the Russian Government* (jLL^ 

BR0THII4N was questioned regarding his activities and contacts 
with the ^“ussian Govornmont* He stated that ho h?.d submitted various con- 
tracts to the Soviet Purchasing Commission end the Amtorg Tj*ading Corporation 
but that he had never obtained a contract from either of these two agencies 
representing the Russian Government* He offered the information that he 
had recently obtained a contract from the Chinese Government end that he 
had obtained this contract by the same means thrt he had used in obtaining 
all of his contracts) namely, by submitting plans and blue prints to 
individuals representing the Chinese Government, end they had given him 
the contract for the dovclopnent of a material rMch they hoped will 
eventually reduce the cost of manufacturing Incite. 


BR0rffll4N was then specificallyquestioned as to whether or not 
he had ever been associated with the Communist Ibrty cr had attended any of 
the mci.tings or Communist affairs* BROTICaAN replied that ho was a member of 
the loung Communist League during the tliie that he attended Columbia 
OoLversltyj nanoly, in 1933 • BI;0THfI4N stated that ho did not attend any 
CcBnmunist Party meetings at the present time nor was he actively engaged in 
any Communist Rirty affairs* Ct/i\ 




BROTHIAN nas then questioned as to whether or not he had ever 
suspected t.hat jftnnR engaged In espionage activities* BR0THi.!A.N 

replied that during the tine that the Canadian espionage case broke in 
Canada in 1946 In reflection he became suspicious' of GOLDS and thought 
possibly he was engaged in the type of activit;^ that existed in Canada* 

BROTHiAN offered the information that he was a nember of the • . 
Political Action Cossoittee and had attended meetings of that organisation* L^J 


Re I HARRY 


I concerning HARRY was conducted (j 
; FMNCIS^D. O'BRIBij on Iby 29, 1947 1 f^) 


The folloT?ing investi^tion concerning HARRY ywDl was conducted {/ 
by Special Agents DONaiJ) E. SHANNON and FMNCIS^D. O'BRIBN on Iby 29, I947t f^) 

GOLD Is the individual to vfhoia ABRAHA^I BROTffiAN turned over 
blue prints which he had in his possession, and GOLD also is the individual 
who obtained these blue prints at the express direction of JACCB GOLDS, now . 
deceased but who was an agent of the Russian Government* (ti) 

GOLD was interviewed on Ifey 29, 1947, in the A, Brottoan 
Associates Laboratory, 6503 - 57th Avenue, Elmhurst, Long Island. GOLD stated 
that he was bom December 12, 1910, in Switz^land and ttet came to the 
United States in 1914 vrildi his parents, and CELl /J^LD. both of 

whom were born in Russlay^/K)LD stated thal; his parents camd to the United 
States under the name 9^/^LODlOTSICY but changed their names at the time 
they were naturalized* *^QLD stated that he moved to Hiiladelphia after a 
short time and attended the public schools of Philadelphia, and in 1929 he was 
employed by the Pennsylvania Sugar Company In their laboratories* (,)iC\ 

Subsequent to this time, GOLD attended night school at the Drexel 
Institute in Philadelphia, the University of Pennsylvania, and Columbia 
University, and he shortly thereafter obtained a leave of absence from the 
Pennsylvania Sugar Company In order to attend Xavier Ihiiversity at Cincinnati, 
Ohio, from which university he received a degree of Bachelor of Science 
Summa Cum Laud in 1940* GOLD gave his address in Philadelphia as 
66-23 Kindred Street where his parents presently reside* GOLD stated that 
he was presently renting a room at Elmhurst, Long Island, and that he commutes 
to Philadelphia on week-ends* RLa address in Long Island was given as 
4209 Hampton Street, Elmhurst* GOLD is residing with a family name^V’^EREIRA 
at this address. Lit) 

In the course of Ihe interview, H^iRHY GOLD advised that he had 
been employed off and on since 1929 with the Pennsylvania Sugar Company* 

During his employment with this company, he became friendly with an individual 
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l»y ths name of CARIS^OODIBSS whose father was an official in the Pfennsyvlanla 
’ Sugar Company. In October, 1940, GOLD advised, he attended a meeting of the 
Auffiriccn Chcmiccl Society at the Franklin Institute in Philadelphia, 
Pennsylvania, together with CARTER HOODLESS. At the conclusion of the meet- 
ing, HOODIfiSS introduced him to an individual whom he recalled os JOHN 
GOLUSH or GOLISH (ph). A photograph of JACCT^^LOS was then exhibited to 
HARRY GOLD, and ho identified this photograph as tliot of J0M*)(wL[JSH of 
to whom he was introduced by CARTER HOODLESS In OctofSer, 1940. C 

At the conclusion of this meeting at the American Chemical Society 
and after the Introduction had taken place, HARRY GO LD advised that he and 
GOLDS went to a rostaurant on Broad Street in Phlladolphia. He was unable 
to recall- specifically the nsn» of the restaurant but thought that it might 
be LEW TEHDLER>S RESIAtElAHT. They remained at the restaurant until 2t30 A.M* 

In tht oourse of their conversation, GOLDS msde the following proposition 
to HARRY GOLD. He advised him that he had some connections with some 
individuals in a foreign country, not naming the country, end that he had 
connections with an individual in New York City by the name of ABrJ-HAM 
BROTHMAN and BROTHMAN was turning over to him certain blue prints which had • 
a connection in the chemical field. GOLDS told GOLD ttet he had to have a 
recognized chemist who would go to New York City, make contact with ABRAHAM 
BROTHMftN obtain from him certain blue prints, and then evaluate these blue 
prints on a chemical basis. GOLD stated that no fliwnclal agreement was 
entered into but thrt there was an understanding that ho would receive soma 
reward forthev/ork he was to perform* C^) 

GOLD stated thrt about two weeks after this meeting, he telephoned 
ABRAHAM KIOTHMAN in New York City and introduced himself to him o-wer the 
telephone as a representative of JOHN GOLUSH or GOLISH and loade an appointment 
to come to Nev/ ^oik City to see BR0TH;i/*N within a week or so. Within a 
week or two after this telephone call end sometime in November, 1940, HARRY 
GOLD made his first trip to New York City where he contacted /BRAHAM 
BROTHMAN* This meeting, according to 0QLD> took place in the evening In 
a restaurant in the downtown section of New York City* GOLD was unable to 
recall the name of the restaurant. The two had dinner together and BROTffiiAN 
turned over the blue prints to him. 

QCSD stated that., for the next six months he made visits to New 
York City on tlie average of every three weeks. All of these trips were 
made in the evening as HARRY GOLD stated he had to attend to his job in 
the daytime. He also advised that he returned to Philadelphia on the same 
evening that he came to New York City an-^. that on no occasion did he stay 
overnight in Now York City dxirlng this six months* period. C2i) 
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During this saioe period he received tova or $±i^ phone calls 
from JOHN GOLOS H or pOUSH and in all of these telephone callSj GOLOSH would 
state that they wouid have to get together vcxy shortly for a meeting, which 
meeting, according to GOLD, never took place* The last phone call from 
GOLOSH or GOLISH was made in Uay, 1941* further word was hoard from him, 
according to GOID* (li) 

OOID stated the t after his second or third trip to Not? York 
City and the phone calls from GOLUSH or GOLISH, he felt that there was 
nothing to the proposition and he became more or less disinterested in it* 
However, in the meantime, he and BHOTHMAN had become quite friendly 

and ABHAH/iM BHOTHMAN esdiibited an interest in H/'JTIY OOLD*S career as a 
chemist* In this regard, GOLD stated that BJICTH^IAN gave him several odd 
jobs to perform In his capacity as a chemist and that he paid him for this 
work* It was through this contact, according to HAHHY GOLD, that he sub- 
sequently became employed by ABRAHAM BROTICJAN in I^BruaiyT946* OOID 
stated that ever since 1941, ABR/*.HAM BROTHJl/iN had been interested in having 
him come with his organization on a full-time basis, but it was not until 
February 1946 that he could see his way clear to accept such employaont# Cu 

H/iRRT GOLD was tpiostioned very closely as to any financial 
arranganents that had been entered into between GOLUSH or GOLISH and him* 

He . stated that he did not receive one cent from him and that he had only 
soon GOLUSH on the one occasion in October 1940* He was then asked who 
paid his fare for these trips he made every three weeks for a six months* 
period from Philadelphia to New York and return. He stated that he himself 
stood the expenses for the first two trios and that after he became friendly 
with /.BRAHAM BROTHlffiM, BP.OTffiU.N would give him a ^5*00 bill to sustain the 
expenses of his trips to New York end return* 

The following Is a description of HARRY GOLD as obtained from 
observation and interviewi 


Nemei 

Age* 

Bomi 

Rosldencof 

Height I 
Height t 
Byosi 
Hairt 
Build t 


HARRY OOID 

36 

December 12, 1910, 
Switzerland 
68-23 Kindred Street, 
Philadelphia, Ponnsylvanla 
5* 6P 

180 pounds 
Hazel 

Brewn, wavy 
Short and fat 


Characteristics I Round, full face, prominent 


protrusion of eyes* 


\ 
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/JDITIOML CONTACTS OF SDBJECT 


In the course of - the physical surveillance on BROTHM^^N from 
Kovner 26 to December 28, 1945, the following ovmers of eutomobiles 
were observed in the vicinity of BIlOTIDit/VM*S laboratory* 

NAS^6^BLT% • 

783 Troy Avenue, 

Brooklyn, New Xoric 


PERCY uJlfiSS'nilDGE, 

114^27 IXth Street, 

South Ozone Ibrk, Long Island. 


gecrgbw^cksom, 

31-31 93rd Street, 

Jackson Heights, Long Island* 



BALPI^JU.B£S, 

3307 37th Avenue, 

Long Island City* 

Also an automobile belonging to CH/-RLS 
Little Ferry, New Jersey, was observed near BROT 



NGDIfi, 167 Circle, 
IN'S business premises* 


On February 27, 1950, /JITHUR 

7 York 




of BROTHIlAN, was interviewed by the Nev 
the identities of additional contacts 
to furnish© tha names of BERl'lARD OSG 
professor, and PSiCY N/IDEL*^Z^J 



YEM, former business associate 
Office in on effort to obtain 
BROTHSI/'lN at tho time he was able 
OPIff-N, Columbia University, 


Later on March 3, 1950, TfJEBHl furnished the follcjwing addional 
contacts of BRCfTHU/iNi 


XjUL. 


WEBlIl described him, as a Neve York 
a group of persons in 1942 or 1943 who were 
In New Jersey with a view towards using the 
Acid* J/JIVIS, an acquaintance of BltOTH^lAN, 
and requested them to organize the brewery* 
the use of the premises* fzt) 


City attorney who was representing 
interested in buying a brewery 
preiaises to manufacture Lactic 
contacted BROTlDff.N and WEBER 
' They recommended against 
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6 
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mnnmism 

tJEBEE stated that BROTHMN contrcted mTH^mN for legal advise 
on a engitKoring contract which never matorlalized* 

TfflBEP, stated that BRAND is another New York attorney who was 
reteinod by BROTHMAN in 1943 to handle a contract regarding work with the 
Bridgeport Brass Company, / 

BTJUaflVN was an old friend of BI10TH?1/IN end the BROTKIf.N family and 
lilEMR first met him while working with BROTHMAN at the Bondrick Uanufactuiv 
ing Company in 1941* He stated that il/L'XKMAN was an officer in a bank 
located in the vicinity of 14th Street in Ifanhettan and thr.t BHOTK'IAN'S 
wife apparently worked as a secretary for MAREiAN/ "ij J 

FTdufffffiPPLER (ph) 

stated he first met this person in 3a te 1943 when he cane 
to visit BROTHMfi-N at Chamurfar Design Corporation* KEP’^LER was a personal 
friend of BROrffitfiN and apparently there was no business connections 
between them although TZEBER ''believes ho was in a similar business to that 
of BROTHHAN* t /• 

At a subsequent interview, BEBE3I identified a picture of HARRY 
GOLD 88 tho individual known to him as FiLANK KRPFLSR* ) 


V|:)4;}04r 




HJEBER stated that MILLS was another acquaintance of BROTHJi/kNS 
and was a junior executive with the Bridgeport Brass CoiniBny*^ ‘TEBER 
stated that contact was made with MTILS in an effort to get a contract 
for. consulting and design work with the Bridgeport Brtiss Company, It 
is possible that HILLS is identical >7ith ftv tjttt.t.to mentioned as an 
acquaintance df BROTHIiAN by an' 






^ T-4- pj 


He stated that RASH is a former comptroller of Goldman— .Sachs. 
RASH contacted BROXffiiAN and V!!E3ER on several occasions, at Which time he 
was acting as an agent for buyers and sellers of chemical plants* As of 
August, 1949, R/-SH was associated with the American ^<eighing Corporation* 


- A 


0 « 
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SHINDLER 




TJEBER stated that this individual use to visit at 

the Chemurey Design Corporation and thr.t he operated a small paint factory 

In the Interview with TIEBER^ stated thf t the did not 

get along with BROTKi/'iN due to business difficulties and BR0TH’XN<S 
Left nine tendencies. He stated thrt OSCIT. VAGO, EIIIL B/JaSH, JUL’^ 
KOBCHSIN^ business associates of BR0Tlfl/.N, were also leftists in their 
thinking to which nSBER also objected, 

With respect to the contract which BliOTffiV.N obtained to construct 
rosol 'Bombs, TilEBErv advised that EROTHI^fJI got this contract in about 
August 1943 and that the Bridgeport Brass Company was the prime contractor 
and the Re^.l Chemical Company a subcontractor. He believed that the 
contract was completed in of 1944, therefore, 

it would appear at the time ^H^^^mi||H||||||H|||^s reporting on It 

^TTO^eiune^wmpleted or nearly Ol 


BBOTamU^S 

completed. 



VEBER stated that he l:£d made several business trips to Chicago, 
Wilmington, Delaware end lancaster, Pennsylvania and other places but 
recalls only business contracts having been made by BRQTHIl/iN. 

WEBER described BROTHIteN as a conceited, domineering individual 
who is e good chemical engineer but tries to give the impression that ho 
is much better. He stated that it was customary for BROTH: AN to have 
luncheon with several of the individuals employed at Chemurgy each day 
and spend most of the lunch hour bragging about his accomplishments* tu) 


1DENT3TICATIOK OF BTiOrffiaN^S COWTACTS 



Confidential Informant T~19, of unknown reliability, advised 
that KOOPEftN '.was bom in:- Paris, PVence in 1900 of /anerican parents. 
He graduated from Harvard University in 1924 obtaining a P,H,D» in 1926, 
Ho has been at ColuniblB University as a faculty member since 1928, He 
was Assistant Professor of Up.thematics until Hbrch, 1944 when he obtained 
4 leave of absence to do work for the government at' Harvard IMvorslty, 
KObPypi returned to -Columbia University in Deceij4>er^ 1945 where he is now 
pmfessor and liwe^ at 430 West 118th Streeti New Tork City* . 
ConWdential Informant. of uifcnown reliability, advised that KOORAN 

registered as a Socialist in 1935* He married for the second tine in 
about 1938* 



# ^ 
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Confidential Xnfomant T.21, of unknoim reliability^ advised 
that in 1944 and 19454 N/IDEL operated the Dolton Products Corporation, 

485 Fifth Avenue, Nefw York City id'^hixoself as President and his wife as 
Vioe-^sident and Captain JCSSFfflpUTTON as SecretaryoTreasurer. KADEL^S 
office is now located at 154 ^is^ Street and* lives at 79 Schenck 
Avenue, Brooklyn* Confidential Informant T.>22, of known reliability, 
ed-^ed that H4DSL was born in 1896* fUs wife's name is ADELE» NADEL 
and his wife were members of the DiTD, Lodge 600 in New York City in 1948 
and 1949.^) 

Ptf poR, ^^y,iiqy?CH 


ItniXL 



j)R> ERNST BIRGIILN 




Inquiry at the Hotel Salisbury, 123 West 57th Street, New York 

+^>10+. ftrta TO- RICR/TMAW norimiprl fl Aiil+.ft hftlAnPine^ CWTATT 



Investigation by the Philadelphia Office reflects that BERG*!AN 
performed work in the laboratories of the Publicker Industries, PhiladeliMa, 
Pennsylvania as a result of an agreement by the Weismann Institure of 
Palestine and the Publicker Industries* These two organizations had made 


• « 
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an agreement TThoreby Publlckcr Industries would handle ell patent arrangements 
Tor the li7elznann Institute In the Uiuted States* In addition^ the TTeizniann 
Xnetltute furnished the consultant servloes of persons like pSRGMfLN * ^ | 


T-5 reported that BROTHH/IN was In contact with an individual 
named POf^ELLi Room 405> Rark Square Building^ Boston, Massachusetts* Boston 
Office ascertained that Room 405 in that building is occupied by the firm 
Flagg, Brackett, Durgin, manufacturers* agents* The company employes nine 
people in Boston and has a sales office at 250 Rest 59th Street, New Ibrk 
etty. The firm is a partnership ferned on January 1, 1944 to act as sales 
engineers for manufacturers* agents in New England* It is engss6^2 principally 
in selling to construction companies which are engaged in light man^cturlng 
and specializing in power plant and oil refinery equipment* PCJ>2ELL has not 
been identified further* \^\ 

LOTTulG ROSSNSTEIN 

T-2 has reported that BROTffi/.N was in contact with a Dr» RCSENSTEIN 
in 1945, telephone number MU 5~2466. The 1945 Manhattan telephone directory 
lists LUDHIG ROSENSTEIN, Consultant, 405 Lexington Avenue* He also main- 
tains a laboratory at 114 East 32ncl Street and residence at 125 East 72nd 
Stireet, New York Olty. New York indices are negative on ROSEJISTEIN. rw.) 

:QE J/iRVIS 


Confidential Infonaant T-13, of known' reliability, advised that 
in about 1945» JARVIS was residing at 17 Rest 67th Street, Nev/ York City. 

He was born in 1905 and has been engaged in the practice of law in New York 
City since 1936* He is a graduate <of New Jersey Law School and received his 
early education abroad. Confidential Informant of known reliability, 

reflects ttet J/iRVIS was born under the name on Ifey 22, I905 

in Russia and was naturalized in the Bronx County, New York on January 23, 
1928# He indicated that ho had attended Central High School, Ifewark, New 
Jersey 1923-1924j New Jersey law School 1924-1927/nd City College of New 
York, 1929* He served his clerkship with CWJiLEI^JqESCHT, attorney for the 
Russian Government, 10 East 40th^^rect, New York ^ty. T-I4 also advised 
that J/JIV3S worked under JOSEJIj^fefCH/JIL in the law Department of Amtorg 
Trading Corporation when that firm was located at 261 Fifth Avenue, New York ( 

ConfidOTtial Informant T-I5, of known reliability, reflected that 
JARVIS, in October i 1942, was employed as General Counsel for the Canadian 
todium and Uranium^Gorporation, 630 Fifth Avenue, New York and handled legal 
matters for B0RlSf^£X3EL, Resident of the Radium and Uranium Corporation* 

As of 1945, JARVIS was sharing office space vrith £20ii^-SSCHT 
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On July 3, 1946> jyiTOS ivas issued a passport to visit England^ 
■ Frtnce and Caechoslovakia in c^nection T»ith the import and export business 
of clients. He left the United States on July 9, 1946 and returned on 
August 7, 1946. i.s of July, 1947, J/JiVIS and his vrlfe nere residing at 11 
69 th Street, New fork City. 

DR. JOSEPH BmiENFEID 




' Confident ial Informant T-17, of knoTOi reliability, advised tha t * 
BURIERFEID v/as’ born dff^ptefflber 2, 1886 at Kichene VJpiRuBala • 

Uvod at 322 Tiest 72hd%tredt end arrivalS^ ^in the <1Mitad States on^i^ 

^9^ at which he was destined t o TO bidenO of his 

•law^tjSfMivteg at the Hd'CSTSlSWBfgis, "XoiSc Ci'tyr "*1118 wife, 
LEliFEIS^ SttWy born in Ilo8tojg^.g^|lain^86%nd entered the UblteA 
n the same’fSife as her husband. Hated ^ 



The Protective Metals ft*ocess Corporation, 51 Erst 42nd Street, 
New York City v.^s organized by BLUIIENFULD in June, 1943 with BLWEIJFEID as 
Director and Vice-President. This enterprise was sot up to conduct research 
to develop protective coatings for metals. The corporation discontinued 
activity about July, 1944 duo to the failure to develop the desired process. 
In 1946 , BLUIiSNFEID became active in the Vreber 2fetals Corporation, Bronx, New 
York, manufacturers of cigar lighters. 


Confidential Inforrnant T-18, of unknown reliability, has stated that 
he has never kno7)n BLD/SNT^Lp to express political sentiments and is convinced 
of Bltr!ErJFELD'S loyalty. /A » 




CURRENT ACTIVITIES OF BR.OTH?.I/JJ 


BROTHf-ViN lives in Apartment 6F at 4108 42nd Street, *S\innyside, 
long Island. Ho is the owner of a 1949 oaroon, tv:o door Oldsoobile Sedan bearing 
white wall tiros and 1950 tag RC-2051.(2<(\ 


4 current surveillance picture of BROTHU^N was obtained on Februrary 
2, 1950. BROTHIIAN still operates the A. Brothma n and Associates at Room 1215, 
2928 41at Avenue, Long Island CityJ'i^T 
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Coafidentletl Informant T-7i of unknown reliability, has advised that 
vBROlffliAN eiaplo;yu8 a clerk, a s«c)?etary, and a male assistant, believed by T-7 
to be of .Hindu extraction. T-7 states that BriCTHM/LN maintains irregular hoira 
and at times is known to come into tho building at 2i00 or 3*00 A.M. and work 
for the rest of tho ni^t. In adiditlon, T-7 knows that BROTH! IMJ makes 
periodic trips to Philadelphia for two or throe days at a time during which 
there is no activity in his officeJlAl 

Apparently BROllE^AH still uses the premises at 6503 57th Avenue, 
Elmhurst, Long Island which is owned and operated by the Peacock Roll Leaf 
Mill. The current Oxeens telephone directory lists BR0TH!i4fi.N'S office at 
2928 41st Avenue, Long Island City and his laboratories at 8503 57th Avenue 
Elmhurst, long Island* The physical surveillance on BROTHIltN on the evening 
of January 22, 1950 revealed that he visited 8503 57th Avenue after leaving 
hia Long Island City office* 


Confidential Infomant T-S, of known reliability, advised on 
Jfarch 28, 1949 that BROrHI.fl,N optretes A* Brothman^nd, Associates at 2928 21st 
Street, New fork City* His partner in this Business venture is .MlRK it 
iroSKOfilTZ* T-8 stated that the business v;e.s oatablishtd in OctoBS?3J''“TO46 and* 
Its ocTwbith in I^rch, 1949 was in excess of #15,000. On Oc^ber 11, 194^, 
the firm was registered by HOSCCTTITZ and OSC/Jl On June 

.i2, 1948, VAGO sold his interest to his partner. HIRIAMi >!uSKCrJTrZ is 32, 

W single and a graduate of City College of Now York in 1942* Proa the spring .of 
111942 to August, 1944, she was employed as a secretary in the Tfar Manpower 
I 'Commission, New York City* As of -ferch 1949, tho firm was engaged in 
developing work for firms in tho United States and foreign countries, includ.ing 
the Chinese rovernraent* The firm is described as experienced chemical 
engineers v/hidi employes laboratory assistances when needed* T-8 also stated 
that BROTEif^N maintains a laboratory at 8503 57th Avenue, Elmhurst, Long Island, 
T-8 was unable to fbrnishe any information on tho Phenix Service Bureau which 
name is listed on the building and on BR0TB1UH*S door*|^ ] 

Confidential Informant T-9, of known reliability, advised that 
A* Brothman and Associates maintains a bank account at the National City 
Bank, iuocns Plaza Branch and has an average balance of about $200«00» The 
balance as of February 23, 1950 was i^408*40* The highest balance during the 
month of February, 195C was ;»504*17* The total deposits in tho month of 
February amounted to about i*i,200* BR0T!EJ<;N also maintains a personal account 
jointly with his wife, NACACE, the balance of which was t>76.48 as of February 

23, 1950*f tt.> 

Confidential Informant T-10, of known reliability, advised that 
BROTHMAN, during the months of February end Mirch, 1950, has been in contact 
with the following firms and inoividuclst^^\ 


« « 
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The Bristol Compenyi 
Rjst Office Box 1790, 
'Haterbory, Connecticut 

N* X* City Business, 
Clessified Directory, 
303 Tifeshington Street, 
Brookljnii Nefw Xoik 


Uaetell Service Company, 
489 Fifth Avenue, 

New York 17, New York 

Photoswitch, Inc« 

77 Broadway, 

Canbridge 42, Msssachusetts 


Kymmene, Aktie Bolag, 
Kuusankoski, 

Finland. 


S» Sj^^san, 
University of Utah, 
Jten*s Dormitory, 
Building 459, 

Salt Lake City, Utah. 


Rohm & Hass Company, 

T^ashlngton Square, 

Philadelphia 5, Pennsylvania, 

’38 sun Engineering Company, Ltd 
5-7, Second Line Beach, 
Madras~l, 

India, 


Finn and Company, 

2850 8th Avenue, 

New York 30, New York 

Automatic Switch Company, 
391 Lakeside Avenue, 
Orange, New Jersey. 


The Royal Tyhe T<orks 
2 Kemps Town, 
Tlruchirepeil, 

8, India* 


Kyadn Osakeyhtes 
Kuusankoski, 

Suond, Finland 

Srit R, ^Uj^^anani 

Care A* Brothaan & Associates 

2928-43.Jivenue, 

Long Island City 1, New York* 

l^nza, 

Basel, Helvetia. 


UalUnckrodt Chemical ^«ork8, 
72 Gold Street, 

New Yoric 8, Now York 

Now York Public Library 
Photographic Service, 

5th Avenue and 42nd Street, 
New York 18, New York 

R, C, A, Inc*, 

66 Broad Street, 

New York 4, New lark 


Sri. R. V. Bananl, 
India 


Elmer and Amend 
Greenwich and Morton Streets, 
New York 14, New York# 


American labor Party, 

43-42 48th Street, - 

Long Island City 4> New York 
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The Dictaphone Corporation, 
375 Hoirard Avenue, 
Bridgeport, Connecticwt 

U»S« Departioent of Comefce 
Bureau of Foreign it 
Domeetic Connisrce, 

• Field Sex^ce, 

42 Broadway, 

Hew Ibrk, Hew fork* 


C. H« Nibble Company, 
41 Iferk Row, 

Itew ^^k. New Ibrk* 

D^fl^chtman, 

Ifertin D, Gettry, 

276 Fifth Avenue, 

New York, !tew York* 


DeTiitt Clinton Alujsni Assoc* 
Mosholu Rcway & Faul Avenue, 
New York 63, New York. 


The Ferlseiner of Chem. and' 
Travanlorc, Lt*, 
Trichinopoly, 

3 • Xnd^a • 




Department of Justice, 
IjmLgration Service, 
New York 25, New York* 


Inland Steel Conpeny, 
Chicago 3, 

Illinois. 


Industrial Process Engineers, 
6 Lister Avenue, 

Newark, New Jersey. 


Elmer it Amend, 

Greenwich & Mbrton Streets, 
New York 14, New Sbrk* 



Suite 1501, 

192 Lexington Avenue, 

Not York 16, New York* 

N*.Y* Telephone Company, 
Post Office Box 11, 

Jackson Heights, Nev/ York* 


Automatic Switch Company, 
391 lekeside Avenue, 
Orange, New Jersey* 


Chicago Stainless Equiptnent Corpora tic 
5001 Elston Avenue, 

Chicago, Illinois* 

D.i^^er, 

% Cbmmcrclal Plastics, Ltd*, 

Raunllicrs Building^ 

Hills Place, 

London, K. I* 

Eitcl-McCullough, Inc* 

Sen Bruno, California* 



Industrial Process Engineers 
8 Lister Avenue, 

IfewEik, New Jersey* 


University of Minnesota, 
Institute of Technology, 
l&nnea polls I4, ItLnncsota 


Associated Aviation, 
90 John Street, 

New York, New York* 


The Hatheson Company, Inc* 
East Rutherford, 

New Jersey* 
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It iwuld appear ifroa the li^ojpnatlon furnished by T-10 that the 
aaaiatant now employed by BROTHltfJI ie J^^RUnm.* 

Confidential Informant T-U* of knotm reliataiiltyf advised that 
'^b ib bb£rtabt<^th the Ifbllo^bg IfAivldual* and flnast 


NBTINS CHURCH PRESS, 

92 liidland' Avenue, 

Olen Ridge, New Jersey* 

tllstcr Chanlcala, Inc», 
CliffwDod, Now Jersey* 


mas Cu)^$f^ZllA9, ‘ 
66 Vioat 5 ^^ Street, 
Bayonne, New Jersey 


- .1 




.j 


H* ^eb ana Sons, 

Imacaater . Avenue, 
l^ladelphla, i^pnaylvania . 

Charles Lennlg and Company, Inc. 

Resinous deducts and Chemical Company, 
Philadelphia, Pennsylvania. 


j 

n- ' -I 


PAJ] 

Hat 


•• ' ■ -.t 


» “*r 


Pennsylvania 












Confidential Informant T-12, of known reliability, who was aware 
of BROTHMT^H'S activities between February I 6 and February 24, 1950, has advised 
that he made no significant contact during that period. T-12 advised that 
BROT HMAH usually works each evening after which he drives his secretary, 

to her home at 154 8th Avenue, Nuw fork, and returns to his a^rtment 
apparently with RAMIHI, who is apparently living with BROTICftN.y^] 


- P 


IN G - 


J i 


iropl^RET 


# 



WLU. expedite the coverage of all leads since the Bvireau has 
Indicated an inteznrlew with BROTITI^M aasr. be authorized following the viewing 
of QSCm J, ViLGO in Jfew loiic by RCBEST HEINE!J/UI on Eta'll 2Si, 1950- ^ ) 

cmm 




At Chicago. Jiiinois o ^ 

j 

THU Identify E!!fiNUEL C31EEN, 7653 Essex Street, Chicago, Ulinols- 


\U) 


Will identify the following contacts of BROTffViNi 


At Oarwoodf Wsw Jersey 

RCBERT TUCKER, CSarwood, How Jersey 

At Hoboken. New Jersey 


. n 


Ur, BOREN, Bowen Engineering Company. 

At Paterson. New Jersey 

SI1X)N H- STRICZISR, telephone number Sherwood 2-9778, 
Strickler sind Compaixy, 45 Church Street, Ibtcrson, New Jersey < 


.e Fe: 


tew Jers( 


1 



CHTiRIES MANOUIE, 167 Circle, little Ferry, New Jersey^ 


13.88 0- SWARTZU/xN, 66 West 56th Street, Bayonne, New Jersey- ] 


-34- 
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ttMs teos»i> 

I 


BOSTQK 

At Cambridge. Maesachuaetts 

m «' 

'^11 Identify a Ifr. EARI.^ an engineer in Canbrldge^ !Sa6sachusett8» 
At Boston^ Ifaesachusetts 

Hill endeavor to identify Ilr* POHEIL, Boom 405 Park Square 
Building, Boston, iiassachusetts* 

At Looministerp Uassaohusetts 

. 11111 endeavor to identify K^I LE7INE, leoninister, Uassachuaetts« 
(Commonwealth Plastics) 


At Providence^. Rhode Island 


mil endeavor to identify IE, RUANI and ER. .’JJRIO L. OTTO lENCHI, • 
both of 183 Brown Street, Providence, liassachusetts, 

NET YCRK 

At New York. Kew ^ric 


TTiU Identify the following contacts of BROTHIV 1 .N by moans of 
Indices chedc.and contact with Confidontial Informants T-8 and T-13t 


«Iir. SHURA«, (possibly identical with SHURA SHAN), 




EIA7ARB iVXOBS - telephone number !iU*^6603. 


LOU BEENE (ph) . 
Ilr, PRISCHER 
CY SHVERSTEIN 






C. 5. M 

8Em>Ua (CY) IJf*NDELKCEN (ph) 67 Jane Street, 

-37 • 
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TOP SECRET 


BERNIB P3DTO 

Lieutenant Q/IS (ph) » laray Base 
ElfJim (ffiEEN -Pr 

Ur* STBIGIE (^) - /jnerloan Russian Institute. 

AT;rar ‘nSBER - telephone nuitiber BA %>634d* 

J^iCK inUJER 

I^SO MITTIiEiAN, Attorney, - telephone nunber TO-2-3100. 
Wr,HILL, Room 310, 610 Filth Avenue, Hew York City. 

IRED BR3EHL, 7/alkill, New York. 

GERARD PIEL, Room 310, 620 Fifth Avenue, telephones Cl 6-4725, 
Cl 6-5343. 

LI* BHIINGER - telephone number EL 5-1123. 

HARRY Sy^VIN, 510 West 172nd Street, New York City. 


llr* KAHN, Consolidated Rroducts Company, 




LUDfAEG MUSET (ph) 

?fr* DEUTSCH - an engineer 






KALHEN - an employee of BROTHIJAN. ^ 

GONZ/ilES 

JACKSON 

Hr* lEC/:TUa (ph) (possibiy connected with Flagg, Brackett & 
Durgin, Boston, liasaachusetts* 


Mr,P0!i.‘ELL, 250 West 59th Street, (Flagg, Brackett A Durgin, 
lianufacturers* agents*) 




-•w 
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ULTTHEt7 Zi^RHED, 48th Street^ Stumyside, Long Island 




KQB4Sn&K 

BILL B/iH&LL, Acq(udduct Avenue^ Bronx^ Nev Tork * 
SOI FANSHEL ^ \ - P// 

JULIBS BRODY - FL >-9533 or PL ^-9535 
AIBMT OSBORNE 


BEN SnVERItLN 

lEO GCrPTUEB, - HA 2-8989 or Lambert 3-5833 

HERSH R^BINOnrrZ 7 ^ 

IR* PAUIAj (ph). Room 18I9« 1440 Broadway, New York City 
ISr. FIELER, - EV 8-0036. 

E* liACHLETT, 220 East 23rd Street, New lork City, 
me BfeNAY 

0 

NAT OSUBLUII 783 Troy Avenue, Brooklyn, New York* 

PERCY H. ESTRIDOE, 114-27 134th Street, South Ozone Park, . 

Long Island. 

m * » 

GEORGE ERICKSON, 31-31 93rd Street, Jackson Heights, Long Island. 
RALPH H/Jl/iBES, 3307 37th Avenue, long Island City. 

AlEX BRAND 


ARTHUR JtARKI'AN (ph) 

JACK 1£IHS 
O. U, RASH 

SHINDIER, operator of paint factoary, Brooklyn, New York. 
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COKFIDENTIAL ISFORM^MTS 
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The Confidential Informants mentioned in the report of SA JOHN R • 
MURPHI, JR. dated , April 5# 3-950* at^jr^York are as follows t 

if 


T-1 

T-3 

T-4 

T-5 

T -6 

T-7 

T -6 

T-9 




Former Confidential Informant 
AnoiQfmous 

Former Confidential Informant 



11 ^ 1,19 



Ifeiil cover maintained on the offices of ABHAHfJl 
BROTffi'AJf in 1947. 



iol 


GEORCE HIRD^ Building Superintend^ 
2928 4 l 9 t Avcme, Long Island City. 





Records of the National City Bank, Brtdge 
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Records of the Credit Bureau of Great New 
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T-I 4 Records of the New York Bar Association 

which were check in connection with the 
Investigation of SERGE J/JiVIS. 

T-15 Rocords of Selective Service Board, 
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VER/i S00THI/.KD, Secretary’s Office, 
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Board of Election Records, New York City. 


FRANK F/iRIEY, Donohue Rental ComFeny, 
489 fifth Avenue, New Yoric. 
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HUl File, State Department (See letter of 
VTeshington Field Office ^ December 12, 1944)* 


BFH0!!AN’S visa application contained In 
Bureau files and set out in Bureau letter, 
Iferch 8, 1950 in *F00CASE, Espionage - R.” 



Report of SA FRANCIS J. OALUKT dated 9A9/49, 
Hew York* 

Bureau letter dated 2^6/50* 
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UNITED STATES GOVERNMENT 
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to I Dlneior, FBI 
« 8AC, Toik 
^JICTt 4 lBBABAM BBDTHlttN, «a. 


DATS: May 3, 1950 
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%• Btltlmr* 4/2i/50 In ihn nbwn n^tlnand 






On feiy 2, 1950 WALTER BOSE nf thn fLra.nf Boalnfer and .. 

Baaltern, in tbn offien tallcU-ng wfwre BBGffHIUK lins npnen, ndTland'nn 
fellevai * ' 

■CBIAM’^SEOfflTZj ra^THMAW'S aaeretary, recantlj dlaeaaaad 
mth Ida ih« poaaiblUty of abtnlnlng nddltlonal qpaea In tha building 
for BBOTHMAN. Sho atntod that thoy noodad sore apaea In ^ndar to eondnet 
abanleal axpariunta, and alae BBOTlQiAN la lidaraatad j ^^ btatnlng loft 
q>aea for aiorago pnrpoaaa. In tbla eonnactlon aha awmd that BBOTHMAW 
now baa apaea in an Elaborat aatabllahnaBt vfaleh la maW for aondnetlng 
aaall ehoaleal axperiaonta, bat that tha laaaor (pro^SSfLy tbo Poaeeek 
Boll Loaf IBLll) la amtloaa to ragaln tbli bpaoe. 3ha alao aontlonad 
that StOTHMAR has aterage apaea In an nnapoelfiad Wnr Jaraey loeatloa* 





V 


BOSE alao Indioatod that aa far aa ha knows BBDTHIIAR aiploys 
only lOSKOWITZ and a hlndn with wbow BBOTBMAN works wary eloaaly at all 
tinea in the office preaonably eondacting ehonleal ezperlnenta* It la 
further believed fren what was aaid by MDSEOHITZ^tbat BBOIHlttN does not 
enploy anyone at the Blahnrat address, whleh la undoubtedly 6503 57th Avenna* 

The above la for tha infomatlon of tha Bureau and anxillary offloaa* 
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EUANUEL GREEN, aka Hanviel, Hamy, resided 
at 7653 8. Essex Avenue, Chicago, subsequent 
to his discharge from U.S. Army on 12/12/45, 
but his present nhereabouts ie not known. 
GREBI was born in Chicago, Illinois. He is 
a Chemical Engineer by training. Se has a 
brother LOUIS GREEN and a sister PEARL GREEN, 
edxo currently reside at the Essex Avenue 
address. Chicago credit agency and Chicago 
Police Department have no record pertaining 
to GREEN. Description set out 
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Chicago File 100-21623 


EU&KTIEL GREEN, al^io. loim as 
HanuolJlf^feen, KamjcJ 'hdn 




RESIDENCEt 



Ifi*. C&RL R* SmRUER, Janitor, ^653 8. Essex Avenue, Chicago, Illinois, 
advises that about 1943 nLARi^cREEN rented Apartment 308 at 7853 S.- Essex 
Avenue, Chicago. Some time in latter part of 1945 or early 1946 her 
two brothers, EtUiNUEL and LOUISJpREEN, were discharged from the Jbmed 
Services end came to reside with\their sister. LOUIS coatlnues to reside 
at this address but EU^UEL got married about a year or a year and a half 
ago and moved elsewhere. He is believed to have gone to some western 
state', probably to Arizona. Ifr. STURUER recalls no return visits ly 
EliI&NUEL 'With his brother and sister since that time. 

During the time that the GREENs have resided at this address they have kept 
very much to themselves and associate with none of the neighbors. They 
are i/'^al tensmts, however, since they pay their rent regularly, are quiet 
and have practically no visitors. / 

Confidential Informant T-2, of unlmown reliability, who is, however, well 
acquainted in the neighborhood of 7853 S. Essex Avenue, Chicago, advises 
that he is acquainted with Mas PEARL GREEN and with her brother LOUIS 
GREEN. He recalls that another brother, name unknown, formerly resided 
wl'th them but has not been seen in the area for about a year to a year and 
a half. The informant states, however, that he knows that PEARL gtCTiw 
from tine to time receives letters and other mail for this brother at the 
Essex Avenue address and forwards this mail to the brother. He states he 
does not know the forwarding address, however ^ 

Confidential Informant T-3, another government agency vdiich maintains 
personnel records, has furnished the following infomation pertaining to 
UAKUEL GREEN t # T(.| 

MANUEL resided in 1940 at 6136 Saginaw Avenue, Chiceigo, Illinois. In April 
of 1942 MANUEL was residing temporarily at 720-59th Place, o/o Kenosha 
Youth Foundation, Kenosha, Wisconsin, but continued to maintain his permanent 
address at 6138 Saginaw. 



ft 
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In Hovemher 1942» lUiniEL used the residenoe address of 1213 H* 44th Street* 
miwaukee* WiseonBin> There was some Indioation* however* that this was a 
temporary address also and that the Saginaw Avenue address in Chicago 
continued to be his permanent address 

In December 1945, UftlTDEL (SEES regarded his permanent address as 7853 3. 
Essex Avenue, Chicago* Illinois* This was the address to which he went 
subsequent to his discharge from the U*S» Army«*^j 

OCCUPATION t 

T-3 advised as follows t 

In October 1940* U&NUEL ORSEN was employed by the Modern Idquor Company* 
6449 Burley* Chicago, Illinois. 

In November 1941, M&NUBL (jREEN was working for the War Department, Division 
of Ordnance Inspection, and was stationed in Milwaukee* Wisconsin. His 
Job was that of Junior Inspector and ho inspected Ordnance materials for 
qualities as to specification. 

In December 1941* the Informant received the following Information from 
MilNUEL OREEN with respect to his previous employmentt 

Still foreman - 1935-37 - Supervised operation of 

distilling units; 

Liquor salesman, 1939-41 - Sold liquor in retail stores; 


Newspaper circulation* 1941 - Supervised work of junior 

carriers. 




At this time MANUEL (SIEEN stated that he was best fitted for work as a 
Chemical Engineer Metallurgist^ IC) 


Metal lurgist ^ 


The headquarters for MANUEL ffltEEN’s employment with the 'feur Department was 
the Chicago Ordnance District* 36 8. Dearborn* Chicago* Illinois. This was 
a Civil Service position. On December 4* 1941* the Chicago Ordnance 
District described MANUEL (SEEST's Job as the inspection with precision 
instruments of varied raw metallic metals* mechanical parts* castings* 
assemblies and components for Ordzxanoe materiel* end the preparation of 
inspection reports. \v| 
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In April 1942, UANCEL GSEQT oould be reached through the War Department, 
Chicago Ordnance District, Milwaukee sub-office, 522 E. Michigan Avenue, 
Milwaukee, Wisconsin* 

In October 1942, GFEEN was described by the Chicago Ordnance District as 
being an Associate Inspector of Ordnance Materiel since October 28, 1941. 

Be was referred to as a skilled employee. His job was further described 
as that of resident inspector in charge at one of the facilities in the 
Milwaukee Sub-office eirea. This involved the inspection of M-40 parachutes. 
It was also stated that GREEK had had armor plate Inspection experience 

The informant learned in December 1942 that as of December 11, 1942, 

GREEK was no longer employed by the Ear Department, 

During (BlEEK's service in the U.8* Army, his military occupation specialty* 
was that of optical instrument repair man.( Ct<) 

Mr. All FRAZIN, 9036 S. Commercial, Chicago, who has been acquainted with 
the GREER feu&ily since about 1920, advised that during the late 1920 's 
and early 1930*s EUARUEL GEEEtr and his brother LOUIS (2iEEK were employed 
in th'^ family fruit and vegetable store located on the corner of Commercial 
and 90th Street, Chicago. lAr. FRAZIN had no information pertaining to 
Bubs e^ ent em ployments of EMANUEL GREEK. EMANUEL is known as Manny, according 

citizenshipT 

T-3 has furnished the following information idiieh has a bearing on MANUEL 
GREEK'S oitleenship} 

GREEK was born in Chicago, Illinois, July 25, 1911. In December 1941, 

GREES advised the Informant that he was a U.S. eltisen by birth. (tui 

EmrCATlONi 

» 

T-3 has furnished the following information pertaining to MANUEL CREEK'S 
eduoationi 

In December 1941, MANGEL GREEK stated that he had attended eight years of 
elementary school, four years of high school and had also attended the 
Crane Junior College, Chicago, for one year taking a General Course* 
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He obtained his B.8. degree in Chemical Engineering after four years 
attendance at the University of Illinois . He also studied 
Chemistry for three months at the Universily of Chicago* 

MILITARY RECOHDi 


T-3 advised as follows t 

On October 11« 1942, MAHHEL (StEEN was given a physical examination in 
Milwaukee, Wisconsin prior to his being inducted into the Armed Forces of 
the United States. & was ordered to report for induction on December 17, 
1942 at Camp Grant, Illinois* Be was inducted through Local Board 13, 
Chicago, Cook County, Illinois, end was honorably discharged from the Armed 
Services at Fort Dix, Hew Jersey, on December 12, 1945. The reason for 
the discharge was demobilisation. GECEEH's Army Serial Humber was 36-717-762* 
He used the name of MANUEL GREEN in connection with his Army service. 

At the time of GREEN *s discharge his grade was that of TEC 5 and he was in 
the Ordnance Division of the U.S. Army. Bis military occupational specialty 
Was optical Instrunent repair man. Ite was in the following battles and 
campaigns t 


Ardennes ; 

Central Eturope; 

Hormandie ; 

. northern Prance; 

Rhineland. 

He received the following decorations and citations t 

American Service Medal; 

European - Afrioeui - Middle Extern 
Service Medal; 

Good Conduct Medal; 

World War II Victory Medal 




Be was not wounded dinring his time in the Armed Services* Be was outside 
of tho United States as follows} 


He left the U.S. on February 21, 1944 for the European Theatre of Operations 
and arrived in BTO February 29, 1945. He left the BTO for the USA 
Hovember 21, 1945 end arrived in the USA December 4, 1945. 
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GREEN attended no serrioe schools* 



FAMILY BACKOTOONDi 


The Septemher 1949 Directory of the Illinois Bell Telephone Company for 
Chicago lists a FE^L 6RSEN* 7853 S» Essex* South Shore 8-3262. 

t 

An examination of the mail boxes at 7653 S. Essex Avenue shoivs that PEARL 
GREQT occupies Apartment 308. No other names appear for Apartment 308. 


Ifr. CARL R. 3TURMER advised that PEARL (RIEESI resided at that address alone 
ftm 1943 until LOUIS andEUANUEL GREEN ivere discharged from the army in 
the latter part of 1945 or early part of 1946. 


LOUIS GREEN, ^0 is just younger than PEARL GREEN, is presently residing 
ivith PEARL and has been since late 1945 or early 1946. He is believed to 
be an accountant but Mr. STURMER is not certain^ He may also have something 
to do with Aruit and vegetables in connection with his employment* His 
employment is of the type vdiich requires LOUIS to be "dressed up" in 
connection with his work. (^J 


PEARL GREEN i.s believed to be a teacher of some type and may be connected 
with the Chicago City Schools* She is believed to teach dancing end 
physical education. 

Both LOUIS and PEARL drive automobiles. The car driven by LOUIS is a 
1947 Mercury coupe, 1950 Illinois License No* 184-336. The Automobile ' 
License Volumes for 1950, as issued by the Secretly of State for the 
State of Illinois, lists this license number toliw'^EEN* 35 8. Vater 
Market, Chicago, Illinois. 'It is described as a &rcury. Engine No. 
799A1878175.^I 


According to Mr. STURMER, PEARL GREEN drives a 1947 Chevrolet coach, 

1950 Illinois License No. 996-014. The Automobile License Volimes pre- 
viously referred to do not yet include the listing for this nunber. 

T-2 advised that he understands that PEARL GREEN is employed by the Board 
of Education for the City of Chicago as a. dancing and physical education 
teacher in a school on the South Slde.ftAi') 
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Ifr. BEt'T SACKS, 2453 East 79th Street, operates the Sacks* Ifeat Market at 
that address. Be advises that he has known FEABL (3USEN for about thirteen 
years. He was also acquainted with FEABL (BlEEN's mother prior to her 
death and is aware that PEARL GREES has two brothers but does not know 
their names. PEARL is a teacher In the public schools of the City 

of Chicago, l&r. SACKS said that although she has traded with him dinring 
the entire time that she has resided on South Essex Avenue in Chicago, 
he has no other information pertaining to Miss GREEK or her family.^^^j 

Ur. CHARLES W. KMOZER, 6826 S. Stony Islctnd, Chicago, advises that he 
handled the renting of PEARL GREEK'S present apartment to her for his 
employer, LESLIE U» PRICE, of the same address. Ur. KEB02ER furnished the 
following information* 

Hiss PEARL GREEK, of 8138 Saginaw Avenue, Oiicago, rented a one and one- 
half room apartment at 7853 8. Essex Avenue, Chicago, on October 1, 1943 
and has been a tenant in the same apartment since that date* At the time 
the apartment was rented Uiss GREEK stated that she had been employed by 
the Board of Education, 226 B. LaSalle Street, Chicago, Illinois, for 
fourteen years, and directed playground activities at 10347 S. Ewing 
Avenue, Chicago, Illinois. Her landlord at the time was CHARLES RINGER, 
7915 S. Exchange Avenue, Chicago, Illinois. She had resided at the 
Saginaw Avenue address since 1936. She banked with the South Chicago 
Savings Bank, Chicago. 


Her noareot relative was listed as BSW^UEYSt, an uncle, 1030 Hyde Park 
Boulevard, Chicago, Illinois. 

The September 1949 Directory of the Illinois Bell Telephone Company for 
Chicago lists BEK MEYER, 1030 E. H^d^ Park, Atlantic 5-1948. f^j 

The files of this office contained no Information pertaining to UBYEfA. 

lA*. KENOZER stated that he was personally acquainted with the GREEKS but 
did not know them well. He said that PEARL GREEN'S two brothers, whose 
names he does not know, resided with her for several years after ITorld 
War II and one of them was still residing with her. The other brother is 
believed to have been married about a year or a year and a half ago and 
shortly after his marriage left the State of Illinois. Mr, REKOZER said 
he does not have any information pertaining to the loyalty of Uiss GREEK 
or her brothers. 


, an uncle, 1030 ^^de Park 
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Vr, IL FRAZIH advised that LOUIS (HtEEN is believed to be aa acoountaat 
ia connection with the fruit and vegetable nholesale business. He says 
he does not Imow the name of the firm for idiich QfiEEH works. 

aA,W (!l££N was the father of FB&RL. LOUIS and ESUlfUBL OREE3T. Saaetime 

about 1925 or shortly thereafter lb*. FRAZIK rented a building to SAM GBEESSl, 

^ich is located on the southwest oomer of 90th and Commercial Avenue. 

Chicago. Illinois. Theresd'ter SAM (HlSEK engaged in the fruit end vegetable 

business on a retail basis at this location for a period of about ten 

yeai’B. The (HlEEMs were moderately successful and the entire family 

assisted in connection with this business with the exception of FE^L, 

sdio continued her schooling and then obtained a position with the Chicago 

Board of Education sometime about 1930. lb*, and Mrs. SjM GRBRW are deceased, 
according- to FRAZIM. 

SAM GREEN, for a period of several years, heul a partner sdiose last name 
was DEM073KY. This partner had a son irtio is presently a dentist located 
at 9113 Comnercial. Chicago. Illinois. 

FRAZnr said that he has not been closely associated with the (StEEHs for 
about eight years although he continues to be the insurance agent for 
FGARL GREEN. Be said that in all of his dealings with the (HIEEN family 
he has noted nothing which would cause him to believe that they are 
other than loyal to the U.8. He said that he has noted neither Fascist 
nor Comnunist tendencies on their part.^^^j 

Sr. ISIDCRB M. DEM0V8KT. 9113 Commercial, advised that he has been acquainted 
with the (HtEEH family since the late 192 O's. Be states that he was 
formerly the dentist for PEARL. LOUIS and MANUEL GSEEN but has not been 
their dentist now for three or four years. Zh*. OEUOV8ET states that he 
considers that FEARL. LOUIS and MANUEL GREEN are all of the highest 
character and definitely loyal to the U.S. Be advised that he does not 
know the exact place sdiere LOUIS (SEES is presently employed but believes 
that it is on South Water Market with some oammission house dealing in 
fruits and vegetables where C32EEN worke as a bookkeeper. ESARL GEtBEN is 
presently employed, aooordlng to Ih*. DBMOVSKY. by the Board of Education 
as a physical education and dancing instructor but the exact location of 
her employment is not known to Dr. DEMOVSKY.^^^ 

T-3 f'lrnished the following Informationt 
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M&HUEL GREE3T ha.8 a Bister by the name of FSiAL who in 1940 vaa 

residing at the seme address as UftNUEL, 8138 Saginaw Avenue^ Chicago, 


Illinois. KftKUEL also has a brother by the nans of LOUIS OREBi* His 
mother ' s name was DGRA CStEM . 


LOUIS GREBI resided at 8138 Saginaw Avenue , Chicago, In 1940. Be was 
born Iferch 25, 1909 at Chicago, Illinois and is a U.S. citizen. His 


mother was DORA GREEK. In 1940 LOUIS GREEN'S emplo 
and Company, 51 8. Water Market, Chicago, Illinois. 



B Auster • Carl 


LOUIS (HIEBI attended the Crane Junior College for one year studying 
Commerce. He attended the University of Illinois, Chicago, for one 
Bemester studying Commerce. Bb also attended Northwestern Thaiversity, 
Chicago, for four years evenings studying Commerce. In March 1941, LOUIS 
GREEN stated that hie present Job Included bookkeeping and office manage- 
ment and that he was engaged by a who lea die fruit and vegetable firm. Prom 
1933 to 1935 he was employed in a retail fruit and vegetable store, which 
he operated. I^UIS GREEN stated he had never been convicted of treason 
or a felony .Wj 


LOUIS GREEN was ordered to report for a physical examination in connection 
with His possible Induction into the Armed Services on February 3, 1942. 

He was ordered to report for induction in Chicago on February 20, 1942, 
at which time he was Inducted through Camp Grant, Illinois. He was 
registered with Local Board 13, Chicago, Illinois 

LOUIS GREEN was separated from the ^service honorably on October 1, 1945 
due to demobilization. This took place at Fort Sheridan, Illinois. At 
the time of his discharge he was a Technical Sergeant in the Army Air 
Force, ASN 36-320-233. LOUIS GREEN'S civilian occupation was accounteuit. 
His military occupation was administrative. He was in the following 
battiest 


India - Burma; 

Palembang - Sumatra - Central Burma; 
China; 

Air Offensive - Japtm. 

He received the following decorations and citations! 



A 



# « 


Chicago File 100-21623 


ioaericaxi Theatre Ribhon; 

Asiatic - Pacific Theatre Ribbon 
with one silver battle star; 
Five overseas service stripes; 
Good Cox^duct Medal; 

DIST. Unit Badge. 

He was outside the United States as follomt 



He left the United States March 26> 1942 for the Asiatic Theatre of 
Operations arriving there April 3« 1942. He left the ATO Jtme 16, 1945 
for the USA arriving here June Z5, 1943. He left the USA Ibrch 23, 1944 
for the Pacific Theatre of Operations arriving there April 23, 1944. He 
left the PTO September 16, 1945 enroute to the USA arriving here 
September 21, 1945. m.\ 

He attended an administrative service school. 

T-3 describes U)UIS GBSEM as follows t 


Namet 

Sex; 

Racet 

Aget 

Date of birtht 
Place of Birtht 
Residence! 

Height! 

Weight! 

Build! 

Hair! 

Hyes! 

Complexion! 

Scars and Marks t 
Occupation! 

Marital status! 

Re latives t 
Sister - 
Brother - 
Army Serial Ho . t 
Social Security Mo.t 


LOUIS GRBEH 
Male 
White 
41 

March 25, 1909 
Chicago, Illinois 
7853 S. Essex Avenue, 
Chicago, Illinois 
S'A" 

135 lbs. 

Short 

Black 

Light brown 
Pair 

Appendectomy soar 
Accountant 
Single 

PEARL GREEN 
MANUEL GREEN 


36-320-233 
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The files of the Chioago Office contained no information pertaining to 
LOUIS or mRL GREEN 


CREUIT AMD CRIMINAL* 


Hill's Reports, Inc., a Chicago credit agency, has no information pertain- 
ing to EMANUEL GREEN under this name or any other names by ifhich he Is 
known* 


The Chicago Police Department has 'no record pertaining 
\mder this or any other names by which he is Imown^^Kd 


to EMANUEL (SEEN 


In December 1941, MANUEL ffllEEN stated, according to T-3, that he had 
never been convicted of a crime* \^> 

MISCELLANEOUS* 


Mr. CARL R. STURMER advised that he was acquainted withEMANUEL GREEN but 
did not know him wall. He said that he assvmes thatEUANUEL is loyal 
since he never observed anything indicating disloyalty on the part of 
EMANUEL during the time that^MANUEL occupied the apartment at 7853 8. 
Essex Avenue with his brother and sister* 

Mr* MORRIS IRIFPIER, 7647 Essex Avenue, operates Morry's Delicatessen at 
that address, which is located in the same building as 7653 S. Essex 
Avenue* Mr* TRIFFIER advised that he does not speoifically recall any 
of the GREENS*^ 

DESCRIPTICN* 


The following description was obtained from T-S, AL ERAZIN and CARL 
STURMER* 


Name* 

aka* 

Sex* 

Raoet 

Age* 

Date of Birth* 

Place of Birth* 

Last known residence* 


EMANUEL GREEN 
Manuel, Manny 
Male 
White 
56 

July 25, 1911 
Chicago, Illinois 
7653 8* Essex Avenue, 
Chicago, Illinois 
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Height 1 
Height* 

Build* 

Hair* 

Eyes* 

Complexion* 

Scars and Uarks* 
Occupation* 

liar it el status * 
Immediate relatives* 
Brother - 
Sister - 
Army Serial No** 
Social Security No.* 


B'Si" 

120 lbs. 

Slight 

Black 

Brofm 

Dark 

None know 
Trained as Chemical 
Eligineer - Metallurgist 
Reported married 


LOUIS GREEN 
FEARL GREEN 
36-717-782 
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T-l is former Confidential Informant^Hm^ identity of agent receiving 
not knotm. Information obtained December 18 and 26, 1945. 

T-2 is FRED C. LBHUAN, Hall Carrier, South Shore Sub-Station, 2207 B. 

75th, who is the carrier for 7653 S. Essex Avenue (Deemed advisable).^! 

T-3 Is the Illinois Headquarters, Selective Service System, 523 8. 

Plymouth Court, Chicago, Illinois. (Information obtained through 
Hr. ALBERT P, RYDE.) ^ 




V. 
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REFEREHCEt 


Report of Special Agent JOBH R. 
MURPHY, JR., New York, April 5, 
1950. 
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possibllitr that th* nNENORN SUBJECT, vast 


eontacet my hava been eonaaetad la aoae to 


rleaa 



iU uj U4 


It la farther naiad that laaad 


n: o X hi* l aboratery An ingnat 1944, appa rentl 



ii 


associate of 


ARTHUR P/'TEBER, former bastneaa 
lo^ne litfoniatloni Cidii 


s fomlahed the foLlovlng inforutloat 


,0 In about Augaat 19^ or possibly later, BSOTBUJ^fT and lEBER 4 

” entered into a contract vith^egal Chemloal Gojq;>anjr, and tb^^ edlee I 

S Chemica l Cospa^j both ^oc^ynj^J^ were aabcoairat^ora to the 1 

N Bridg€q>oii i^aas Conpany.^ Begal was engaged in the aamifaeture of the * 

S .^rr containers for Areoaol Bomba and BBOTHM&N and lEBEB, according to I^IER, , 

5 developed an automatle amtohlne for filling the bombs, as well as a proeeaa | 




AT. . 


ect 2 Chicago 

2 Indianapolis 
' 2 New Baven 
^ . San Franeiseo. 

" ' P HI 10(>-95068 
1 ^ 5-15185 

JRlbPB 

65-15136 / yjL 
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Exempt from CDSS&eo^- • 
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Lsttor to Diroctor, FBI 
NT 65-15136 


-*«• • ^ -jji. 

e*‘ ' 







' lor aaklng BDT. . 'JL ^saigreenent ^iei; aro«o baitween HEBBE and BB[)THULN 
r .aa to tte ;aKtentr of Mch oihara eoBdirlbutloft to .ao. eallad *BBDTHMLH 

^rod 08 B*«" raaalt of t)ilB j^aiagreaaoBt left the fl^ th^ 

T ^hearagy D e algn CoBg>ain y, prior to the eoipi^l^n of the' i^ntraet. iCBER -V 
not know for eertaln that the eentr^t l4Lth‘%egal^ Tedlee end ^dgq>eit 
Brass, who were the prlwe eoBtraetora^ mas eonpleted in about ingoat 19i44>.Vi 
or a little later* , ^ - . 

)v Daring this aaaiB period between Anga^ 1943 and Angast 1944, 

BSOISM&N and l^BR were acting as eonauXting engineers on a retainer baaia 
for the Graver Tank Coipany, Bast Chicago, Indiana. It was ISBER’S ^iBion, 
bat he could not be eertaii^that EBOTHUAN renewed this contract in hia 
own nane with the Graver Tank Co| 4 )aQy in the ^ring or Gnsnar of 1944* 

Aa far as whhf r knew all of hj^and BBOTHH^'S dealings with th^Graver ! ’ 
Tank Conpansr were with QBORGVMAIACREU, Vice President, and on^BAGER '' 
the patent attorney for the lira* 1EBEB described -mT.wnBRM as in his 
early fifties; 5' 10-ll*s 175 lbs«; heavy aet; wears rinless glasses and 
baUng. Re said that PBAGEBR was in his early forties; aboct 6* tall; 
slender build; wavy hair; 175 lbs.; smoked a pipe, and gave the appearance * 
of being the college professor type. fU) 




In so far as the dealings with the Bridgeport Brass Coiq>any were 
eoDoerned, BEBER knew that prior to the completion of the contract with 
Bridgeport, Regal, and Tedlee, that BK)TEUiN was waking an attenqpt to obtain 
additional work of an unknown natu^ to BEBER, through Bridgeport Brass 
and specifically through one JACBi^HCLI^whom BEBER deacribed as being a 
junior sales executive. He deserib^JflXlf aa bsilSg in hisj^ta-f-fs^ies; — • 
5* 10-11*; I70-1R0 lbs.; heavy set; energetic boi^stirr'SaleaMn tjipe of 
individual with a aouataehe. lEBER knew of no other individuals with whom 
BBDTEQj&R dealt at that time in the Bridgeport Brass Conpany. / tA) 


lEBER also stated that the only other firm in the Chicago area 
with whom he and BBOIHUAN had any busiaess dealings was theyhlcago Puip 
Conpa ny. He and BROTHUAR had obtained a consulting engineer contract' ' 
wlth'tTmt firm in 1943 on a one hundred dollars a day fee basis. He 
could not remember the names of the individuals with whoa they dealt, 
bat stated that they were the President and Chief Engineer of the Chicago 
Pump Coipany* / i ^ 










Letter to Director^ 7BI 
IT 65-15X36 


It is knosn iron prior intenfairs vltb BBOTIQiiN end 1B6ER that HENRY k, 
>LT?YNNE eas the President of Cheiurgy Design Coopai^, BRDTHlflLN was the 
’^y^e President end wbhbr the Secretary* Strictly- apeaklng, therefo re^ 

:the only partners BBOTHUXN had In that enterprise were OOLNINNE and 1EBER. ' 




^t is a fact that BROISUiN had difficulty with 




il. and lEBER has also 








H 


atated that GOISYNNB and EI^HMiN did not get along to well since GOUIYNHB 
ms priaaxily adnlniBtrator with inch less technical knowledge than any ^of 
his eiDloyees* lEBER has .identified the. known iukle enployees of Chsmrgy 
follows*' ^ 

; . BaOMBARISH, Ibchanleal 'Engiaaer ^ ^ 

JPLES ^TgHEIW^ yehltoet ft ' ^ 

OSCAR fttafcT v^ructural RnglndW Vy^ 

BDBERrtoH^ND, Draitswa^ ^ , ■> 

fie stated that all of these indiTidnal8^..1nclading miNShND 
i.ater had gone with BROTHUAN in his pen entexpriae, which would further 


‘ V 

- : 




indicate that the partners with .i^on BBOSiUAN iiad difficulty were GOLNYNN^ 

* '■ ' ^ ' ■ ■■ I'l - ' > » . .>^ ■ 

Tl ^ Chicago Office is requested to identify the Resident and 

^^Coigpaw and to obtain physical descriptiobs 


1 

■fc 


^ice ^resident of the ChicaRo Poos) 
■ . . . - a. < I T ■ ^ I . g #^— 


of theiu Ik their descri 
the UNKNCfffN SUBJECT, was * 
be Bade to obtain photograp' 


ai^^of tl 


any way eonpare favorably with that of 
. it is further requested that an effort 
them to ecchiblt to FUOtfe and the REINEUAIS* 




t The Indianapo Hs QfflKe ^A c^ueated to obtain an accura 
ihyaical deseription of REORTiE 14A.LtC^M . who according to lEHER^ has aade 
s^erai trips uo "ew York, and PBAOEB the Pateifc Attorney of the Graver 
Tank Coipaiy* ' *•* v- 




» 




T he New Haven Offic e is requested to contact an established source 
at the Brldgqaort Brass Company in an effort to learn first the nature of 
any contracts between th^t ^1^ the Regal Chemical Coipany, the Tedlee . 
Cbenical conpany and ABEf^RCTHUAN and associates in 1943, 1944 and 1945* 

Also if possible .tap-K mtt.ts with whom BBOTHUAN was dealing in the Bridgeport ^ 
Brass Cospany, should be ftH-ly identif ied, a physical deseription obtain, and 
if possible a photograph* - , . 

- it is requested that auxiliary officers afford this matter eipedltious 
attention since the Bureau has requested that BBOTHUAN and s^ of hia 
.associates b^ Ihterdewed in the imiediate future* - 
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rrol Sureau of Inoeaffsij 

_ ft itatM Brpartmant of lnuanrr 

New York 7« Hew York ' 


j r:r. loiMum 

Mr* Ladd • 

Ml. 

Mr, €fla7tn 

Mi» Hichol# 

Mr. Rooon 

Mz. Tiacf 

Me. Batbo 


_ j . 
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B^taioot. 
Uohx 


‘4 



10 > 1950 


T*ls. fioam 
Mr. Hi ^ 


Director^ FBI 


Mfv Gciitdy^ 


,V -y. 


♦ ^ 


- / 


(P 


v? 


Bet. ABRAHAM BBOTHNiN wa.j 


■ -Dear Sir^■r '■. •• -'-/ ;l . ^ 








BoKYtei, 5/S/50. 

. Encloaed, lierewltb', are copies of the nrt1r1ng_ n4j' dermal Diff uflion 

and the nine page paper on the subject of Ihemal BLf fusion, which Infomatlon 
was obtained from a hlgblY confidential informant on Ma 7 6, 1950. 
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•J?>r ■; //? Bncs.’ (M) 
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REfllSTBRED VATL 



:V, 

\ 





Fery truly yours, 

SdUjJt^^ 




BTRARD SC 31 EIiyr : , 

Special Agent in Cfaaii^e 
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k» PtflaiiiaB — ^iwi • Mxt«r« tao gum mekUdmuk . ;c 
: " '; iM i t wia tt • Wt Md « aold v>U« Umm «ill be Mi «p a ; 
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tbaraal alfiiaBlBc)* Zf ataadgr atatoa of toivoratorao ' 

' -md pvaMvra ora aaatiaaad^ thaa althar tha aap*nitiaQ 

- ^ ' V*f / , 

' i ' ^ - a , - ^ ^ 

• af tha too fit 10 oUl ha oo^p^ta or m aqoUihriaa oiXX 

' " ■*“ ■ ' . ‘ /•' 1 

ba r aa eh a d itildi aqpdUbdrioa la datandaad ba a ii^ . 
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Ofl^plota aoparatioa of alaoBt aig too gaaaa aagr ba 
talaod. Bat it thoold ba aotad that tha rata of afr» 
odlatiaa of tha gao oiattira Boat ba aoeh that it la ooU 
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boloa tha oritioal aolaa far tha SapaeldU laihar, l«a., 
aai that ao tarbaloBoa oUl rooilt — otharalaa« a 00a- 
fi da r ah l a OBOBBt if ra^iAaing mj aa w . 
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Th« sfr-ealltd Sor«i ttf/Mt tor llq[iiid5 «ts roaJOiy 
first eibssrvsd lAdslg^ la tksranj la 2B56t it ass 
pertsd la Fraaos tgr Ssrst^ tasntgr-flas jssrs Istsr. 


¥!• {QMSZ 


» I I ii i^" ind Qsss^r^ (llMtoosi 7 1) ksUm that 
■Ss tlj^pls thsesy asa gits sa asosast of tharail difAvioai 
psitlMr its aadatsBsa aar its si^ saa bs dsriaad Area sls- 
awtaiy soBsid«ratioas« Its prasanes saa bs «lgr aaterstsod 
Igr a dstsllad seasidsratiaa sf tha sqaatloas sf traasport la 
a isa«* loasasr^ Drsnkal^ (fhotssaigr 2} sad OUlaopia^ 
(fboioaofgr 3) hava irapoaad raassnably sisals axpHanatlcaai 
thaaa soDaidaratlona a«n ba atad t» glta a ecrraot satiaats 
of tbs aalaa of the tharaal dlf faaloa aonataat* 

BraaGLa^^ (ivas aa a ftzMral daoeriptlon of tht thraa 
aatioos that glTo liaa to tharaal dlffaslont 


Biffaraaea la «sa (tharaal or Initial diffOaloo)* 
Aa saa ^ sssn la tha aaparatloa of iaet^asj thasa 

* - - "t 

diffaroneaa oaaA oat ba varr graat bat It Is- 


ssrtain that tha splitting ap of too gaaas of oidslj 


dlff araot oolaealar aaighta is a aaiy oaoh aora 
V proaaas. 

b. ‘ Haas satloo of |na siallar to eonaaotion avir * 

‘ ^ . * 1 

this la tha origin of tha taro •tharaal 
■ Tbs gansral affaat is far tha li^tar 

go to tha hot alda Sad risa sad for tha ba* 

4 _ tb 

•alas to go to tha cold alda sad fall' 
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•otfrieitai of thcrwl diffaploii Sm pocitive in 
■iCD| tatti for oortaln aizinroa and vadw aartaln 
•Ireaaataaeaa thia ireoaaa anr ba rawaad and tba 


al0B aada aagatiaa* 

•• . A all^bt iiditlniil a aaa w t mtAaa aodata l» nU . 
Untaalr film aarravidiiig liba hat aid* — thara la 
V a liflaita aatiaa af tha gaa la Uiia fUa id^ah 

nc ~ ’ w ' ' 

ariaaa ttom tba aairliag aetlan of tba fat aataida 


tbia flla« thaa« m iatarabaaca irf aolacMlaa aa-> 
aara hataaaa tba aairla tbaaaalvaa tad hataaaa 

^ A 4 * 

tbaa and tba laagailr fila doa to tba dlffaraaaaa 


To tbaaa aagr ha addadi 

d* Tba radii af tba too adlaeulaa* 

Not all adztoraa ean ba aaparatad aa tba aeafrieiant 
af tharaal diffaaioo vaaiabaa Aaa tba aoda of intaraetieo^ 
tba radii and tba aaaaaa af tba too aata af ■alaoalaa ara 


all aqaal, Baah aagr ha tba aaaa^ far tba pair 60 and lU 

- a 

All tbaeratiaal affaria to aaplaia tba Sarai affaet ia 


Xiqtiida hara haaa oM^^talj ananoaaaafal^^ii 


PaaerlBtloo of tocarataa 

•aaantlall/ all that ia aaa d a d ara tao oanaastria 

' - , '' , " t* 

fUrltfiihirij Uhi iM hMted mmI tli# iivter tMt 

W % 

aootiad ia a aartlaal poaitiaa» aitb raaarvatra at tba 
\/0p Mift #OMBQjuMkklAC vLtJi IdM MBiQflr 0pM# iigtiWMn 

I . 

tba ^lindara abara aearaotian and dlffttaioa taka plaea* 
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Tba dlagnai totXov 4«««rlbM tkt •etlan 
moh 4«Tio«* 


UlA 


l>Ue« in one 
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HeaTjr (Cold) 
Molaoale 
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Oold 81 d« 
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<5» -O f-, 

6 c? ■ .^■ 




O ^ 


Xilld^t Ifoleeulo Streaa 


Hot 81«» 


%» i» •hooB^ in Boet eee e e tike Uftiter Boleenlet Bill bob- 
•entrete tofverd the top of the appirmiBi* 

► I 

dnelxas and Diokel^ ran e heated aire up the azla of a 
long rartleal hallav tdba into ahteh ena pot the gaa ndLartore 
to ha eeparetadf ealaf aeeb an ^iporataa and e 50!^ BeIi«B -> 
fOf IraBlaa idrtara^ tha t«o gaaea oaa ha aaparatad ia a 
■attar of Bimitaa in a toba aaly 1 faat long* loraahlngf 
Wlrtgr and Maaeh^ daaariba alee a flat natal tom of thanaCL 
dlffhaioB oqplpaBBt in additiaa to the tno alraadljr glaaB* 
Tagrlar and OooklaA^ (fhotoacqqr 4) dad Vlar and hardaan^ . 
<IhetoeO|Qr 5) detail tha eoaetmatiOB ef thaznal diffaaiaB 


< 

I 







•oluKts Had la this eooatxy for iaotople aaparation. Tha 
aaa of a rotatiag aiwaSar apaaa apparataa to iaeroaae tha 


■ fidU af fraaitgr Igr o faatar 19 to 20 liaa baan triad ^ 

4 V . " * . « « 

. . ftiW and XAMof^ (Hrt t aaanr 4 ) aid aitb lattaraatiag ra* 


•aUa* 



. 4 - • 




MTlaaa far thanad dlffaalMt la Uidda ara daaaribad 

. « . ^ -4, , , ^ ^ ^ 

Igr Oinaapte aad Iraek?^ {IMeaaiy 7 } and Igr Carr^S# H 


) 

i 


(Ihaioaaipr t and 9 } Mllaafde and Braak naa ^aaa appara- 
%QPi MA ttl MBXdltr sIi^NI OftfT ViiX* 


jlMt tiM €Xit (prMfii /toorn After BorartiiAC ttd 

Hrlgr^^l in thla laat raapaet it aleald ba aatad tkat tka 
i^iparataa vorln laat iliaB alapad at a ddfiaita aagla* 

dattiag laak to tlamal dlffdaioa la faaaa, ana %«I7 


aigaif loant ilatara oi tha airparatoa ia that an aimwlar 
apaalag af 0*7 da. aaaaa to «erk battar than aaj athar dis- 
taaaa* Alao^ aana tha pralialaarx «ork on tha aaparatioa 
flotOTf 0 War aagr nlactara af lab caaaa haa loan dooa, tha 
aqaatlana af Wmjg ddnaa aad Qiaagar^ (Hotaeapgr aaa \ 
la aaad to aid in 6 mim 9 t apparataa. 

ttdla la aaat af tha raportad aork tha lanar tala la 
.. nraaUj laa l a d I 7 tlalrnna adra atiU aagr athar naana, aacdi 

•r * •* 

•r ■ ■ ' 

* , - a » « 

an ttaaa or taalhara eaa pr c l a ll gr la aaad lanb anra affaet- 
AiwIt AA AA AtelA* 

^ ^ 4. ‘ 

xv- im St llszal ACfiKlffi ^ 

Xt la propoaad to atiliaa thn-aal dliflalen to laaraaaa 
tha aoBoaotratloB of 02 la air ikoai tha aemaX Zl% mp to 604 
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«r iOi» Thia •nrl^Md eoQrgen ean than b« nsad tor moj qz 1-> 
4atloB f ro e— tneh aa tha ■aaafaoiara of aalitrie acid from 
tnlfiir and tha praparatioo of idtrle aeid tfom aaannla, 


MTiag la flM hf agpiij 
vwlA Ihi 


fooatg and avaorall afflalaacy 


Okkar frofttMi of iavoatifatlaB aeaXd bat 

•h 'a 

m* Ba o ao w r y af CQ^ JDroa ataek gumt it tha erdiaaiy 
tor ablaBi CC^ •aataatratlOB aaald ba valaad to : 
aagr APi ar b09(j than tbia fraaaaa aaa ba aada foaa- 
ibla» i*a*, ahaalatl aaaat of abaorbinf tha CQ^ aeald 
than ba aaplograd* 

b« ftqparotlon of aaaotrepie llaEoid aiaiaraa partiaalarSj 
•aah aa atbaaol ' aatar and tha botharaoaa aathanol- 
athar aOIaanta aaaotropa. 

e« Saparatloo of Hfiiid nlztaraa alth alaaa boillag 
poiata anah aa ttia igrlala* 

4* Caneantmtloo of tha md fradaeta of tha bataael* 

aaataoi atbanel faraaotatim* Thaaa aaevr ia o total 

* 

if ihly a to 2 graaa of aalaaot par 100 aa* of boar 
and Ilia aaat of diatilXatioo la n aoa aaarilj kl|h* 
a* SapvotioB tt tog ftm saaaa* 

f • Saparatlflo of taraooa of lafarltlia firom Ufoids, aaeh 
j# 4fcl^pbiiM Iji ^bWMMo 

V-' «» 

t» faparatiao of iaaatario aad laooarla Mbctoraa*- 
Thla Hat la anlj a blot aa to abat aan aataally b« dona 


fagr tha applieation of tharoal difftaiao* 


0 • 
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CopglmioM 

Ihila Mthiag m y«t hM AppMr^d la th« Utcratvr* 
i«8«rdlBC tbt appliaatian of tharaal dlf AmIob to an ladw- 
. > "trial ptttng villl» Sik' ardar. ta te ‘ea tbt Mfa •JMa it 
V/ba aanMi that tuck work ia Wiag lavMittfatad. It. la < 
b a — rar . that tba firai paraan to atNdt fUat plaat 
iraoCi of 4afialta latetrial aaaa ailX ba.io a kaj paaltiao 
ia a aaa aad petaatlaUar oaat Hold# flltaa a parUaalar 
daaiga of i^parataa fcr appllaatloo to a pariiaalar oajparo- 


tleo aaah aa apparatoa aad f rooaa a aoald aaaU/ ba pataatadit 
and* gLaaa a aaffleioat boot atart« a ab o l a pataat a tm e t ara 
ooald ba bailt 

Voioi Appandad ara tha alaa fhotoaoplaa rofarrod to in tha 


bodjr of tha r^>ort« 
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DtflAltion — Oivn * alxtur* of too fosoo oootalnod 
botvoMi a hot and a aold «all, thara will ba aat up a 
oonaidarabXa diffaraoaa In tha rolatlaa aoneantratlona 
of tha too saaaa at tha top and tha botton of tha ap- 
parataat thia offaot ia hnoon aa thamal diffualon (or 
thamal alphoning ) » Xf ataady atataa of taaparaturoa 
and praaaora ara oontinttad, than aithor tha aaparation 
of tha two gaaaa will ba oo^lata or an oquilibriun will 
ba raachad •• ^lioh oquilibriun ia datarainad ba a aap* 
aration faetor. 2f, howarar, tha gaa nixtura ia in 
notion and aaall anounta of tha produeta at oithar or 
both anda of tha aquipmat ara rognlarly takan off, 
than by aontinuad rapotltiona of auoh a prooaaa, a 
ooaplata aaparation of alaoat any two gaaea nay ba ob* 
tainad. But it ahould ba notad that tha rata of air* 
ottlation of tha gaa nixtura nnat ba auah that it ia wall 
below the oritical ralua for tha Raynold*a Munbar, i«a., 
ao that no turbulenoa will raault •• otharwiaa, a oon- 
alderabla anount of ra-mixing nay ooeur. 

■hila aoma diffarenoa in tha nolaoular waigbt of 
tha two gaaaa ia halpful In their aaparation, a till gaa 
paira of tha aaaM nolaoular walght (i*a., B and O^H^) 
and awen bet tar yat gaa paira aontaining iao topic alananta 
(i.a*, and CB^ or BCl^*^ and BCl^) can ba aplit* 


z 


% 



Thenftl diffusion In tho onso of liquids is Inoun 

t 

ss ths SoFSt offset snd sxpsriasntsl work on it has boon, 
thus fsr» oonfinsd to s fluid st rust* lot only nay so* 
lotions of ons liquid in ths otbsr bs ssparatod (i*s«» 
flyosrins in oatsr) but also solutions of solids in liq- 
uids (suoross in oatsr) and tsmary adxtBros(B20 - HCl * 
BaCl2). 

B* Historioal — Ihs phsnoasnon of thsnal diffusion oas 
first diseoosrsd thsorstioally by Basing^ of Soodsn in 
1911 and indspsndsntly by Chaposn^ of Bngland in 1917, 
Curiously snough it oas sdsssd ooaplstsly by Boltanaaa, 
Van dsr laalOf Thoopson, Mazosll, and ths othsr oorksrs 
on ths kinstio thsory of gasss. La tor in ths sans ysar 
(1917) Chapaan and Bootson^ gavs ths first sspsrlasntal 
proof of thsraal diffusion. It oas Chapman^ oho first 
auggestsd (1919) tbs uss of thsmal diffusion in ths 
ssparation of isotopss but this idsa oas ridioulsd by 
Mulliksn^ oho sonoludsd that it oould not ooapsts oith 
ths othsr nsthoda suoh as oentrifugal ssparation or gas- 
sous diffusion. 

As a rssttlt, sxospt for such thsorstieal and sx- 
psriasntal work as oas done by Chapaan up until 1932 , 
ths utilisation of thsmal duffuaion oas ooaplstsly 
nsglsetsd by fdiysieists till 1938 ohsn it oas rsviosd by 
Cluaius and ^ioksl^ in Osmany, and then in Aasrioa by 
Brsosr and Braalsy and a nuabsr of othsr inoss tigs tors. 
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t 


£ 

fiM •o*e«lI«d 8or«t for liquid* «u* roully 

first obsorrod bj Laduis? ia Oowny ia 1866s it **• 
portod in Fmnoo bj Sorot* tvontj-firo your* Intor. 

IX. Thoory 

Furry, Jonon, and Onsugsr^® (Fbotoeopy 1) bolioro that 
*lo simple thaery eaa giro an aeeount of tbaraal diffusion; 
naitbar It* aadatanea nor it* sign aan ba darirad fron ala- 
oantary aona idem t Iona. Ita praaanoe oan ba only undemtood 
by a datailad aona idem tlon of tha aquations of transport In 
a gas.* Bowarar, frankal^^ (Photoeopy 2) and aillaspla^ 
(Photoaopy 6) hare proposed maaonablp ainpla szplanationai 
thasa aona idem tions aan ba uaad to giua a eorraet astiaata 
of ttaa aalua of the thamal dlPfualon eonatant* 

BranlaylS giraa as a general description of tha Chraa 
ae tions that glee rise to thamal diffusion: 

a. Diffarenoa in aass (thamal or initial diffusion). 

As oan ba seen in tha separation of isotopes, these 
aass dlffaranoas need not ba aery great but it is 
eartain that tha splitting up of tvo gases of widely 
different aoleeular weights is a wary oueh xaora 
rapid prooess • 

b. Mass action of gas siutilar to eonwection current. 

This is the origin of the tern "theraal siphoning". 
The general affect is for tha lighter aolaoulas to 

go to the hot side and rise and for tha haawiar aole- 
aulas to go to the oold side and fall, i.a., tha 


eo«fflel«st of thonol diffusion is pooitlvo In 
but for eortoin alzturoo and under oortaln 
oirousatanooe this proeosa maj bo roreraod and the 
sign aade nogatlvo. 

o« A ollAbt additional ooneentratlon oziata in the 
InngMir filn aurrounding tba hot aide — there ia 
a dafinita aotion of the gas in this film vhioh 
ariaaa from the avirllng notion of the gaa outside 
thla flln* Ihtts, an Interchange of noleouleo oo- 
cure between the swlrla theaaelTee and between 
then and the Langsiulr filn due to the dlfferenoea 
in naas» 

To these nay be added: 

d« Ihe radii of the two noleoulea. 
lot all alxtures can be separated as the ooefflelent 
of thennal diffusion waniahea sdien the node of interaction, 
the radii and the nassea of the two sets of nolecules are 
all equal. Such any be the oaee^^ for the pair CO and Bg. 
All theoretical efforts to explain the Soret effect In 

a 

liquids have been eoBq>letely unsuccessful^^* ^^* 

III. Description of Apparatus 

Beaentlally all that la needed are two concentric 
cylinders, the inner one heated and the outer one cooled, 
nounted in a vertical position, with reaervolra at the 
top and bottom comnunicating with the annular space between 
the cylinders where convection and diffusion taka place. 



• « - 

Sm dliigna ImIov <teaorlb«s tiM aetloa plM# la on* 

•tteh d«vio*» 



— . iLi'f ^ f M »l9 






AS is ahMD, In aost oasm tha UflitaF aolaattlaa will oaa* 
oantrata toward tha top of tha apparatna. 

Cinaina and Dlokal^ ran a haatad vlra up tha aaia of a 
lon^ vartleal hollo* toba Into «hieh *aa pat tha gaa alatora 
to ba aaparatadi aaing aueh an apparatoa and a 80i lallvi • 
60i Broalna aintUFa, tha too gaaaa can bo aoparatad in a 
aattar of aiautaa In a tuba only S foot ions* BoFOOhlngf 
VlFtj and Haaeh^ doaerlba alao a flat aatal fora of thoiaal 
dlffualon oquipaant in addition to tha two alraady slwon* 
Taylor and Ooeklar^^ (Photooopy 4) and liar and Bardoan^* 

( Photocopy 6) detail tha aonatpuetlon of tharaal diffoaion 


# « 







* 
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eoXuHM used Id this eountry for iao topic oeparatlon. Iho 
Doe of o rotating annular space apparatus to incroase the 
field of gravity by a factor up to 10 has been tried by 
Farber and Llhhy^^ (Photocopy 6) and vlth Intereietlng re* 
suits. 

Devices for therstsl diffusion in liquids are described 
by Olllespie and Breck^^ (Photocopy 7) and by carr^* 
(Photocopies 8 and 9) Olllespie and Breek use glass appara* 
tus sod an annular space of oireular shape ohile Carr util* 
ices the flat shallow groove forn after Korsohlng and 
Wirty^^; in this last respect it should be noted that the 
apparatus works best when sloped at a definite angle. 

Oetting back to themal diffusion in gases* one very 
signif leant festure of the apparatus is that an annular 
spacing of 0.7 on. seeas to work better than any other die* 
tanoe. Also* ones the preliainary work on the separation 
factor* * for any sd.xture of two gases has been done* the 
equations of Furry* Jones and Onsager^^ (Photocopy 1) osn 
be used to aid in the design of apparatus. 

While in Bost of the reported work the inner tube is 
usually heated by Michrone wire still any other n ss n s * such 
as steam or Dowtherm can probably be used nuoh more effect* 
ively on an industrial scale. 

IV. Oaes of Theraial Dif fus ion 

It is proposed to utilise thermal diffusion to inorease 
the concentration of O 2 in air from the normal 21 % up to 60^ 


• • 


or 80)(» Ihlo onrioliod ojijgoii eon then bo uaod-^for oaj oxl> 
dokieo proooao auoh oa tte nami/aaturo ot aul/urla oeld froja 
Bttlfur end tbo proporatlon of nltrle oeid from oaaonio. The 
earing in alto of oqulpaent, pover, ond oreroll offlelonoy 
vould bo Inooleuloblo* 

Othor propoood flolda of Inroatigatlon would bo: 

*• Roeorory of CO 2 fron ataok gaaos: if the ordlnarj 
14!i by roluao CO 2 eonoontratlon eould be raised to 
aay 40jC or then this proooaa eon bo awdo feas- 

ible, l,o«, ohofliieai aeans of absorbing the CO;^ oould 
then be eaployed. 

b« aeparatlon of sseotrople liquid ulzturea partloularly 
sueb as ethanol-water and the botheraona sMthanol- 
other solvents aseotrope, 

0* Separation of liquid olxtures with close boiling 
points such as ths zylola. 

d. eonoontratlon of the end produeta of the butanol- 
acetone-ethanol fermantatlon. These oeour In a total 
of only 2 to 3 graais of solvent per 100 oe. of beer 
and the cost of distillation Is neessaarlly hl^, 

e. Separation of fog from gases. 

f. Separation of traces of Inpurltles from liquids, such 
as thiophene in benaene. 

g. Separation of isosterio and Isomeric mixtures. 

This list Is only a hint as to what can actually bs done 
by the application of thermal diffusion. 
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V. ConelttglOM 

Iblle nothing as 7 «t haa appaarad In tba litaratura 
ragarding tha appliaation of thanal dlffualon to an Indua- 
trial prooaaa, still, in ordar to bo on tba aafa aida it auat 

a 

bo aaauaad that such work is baing invaatigatad. It ia ear- 
taln,bo«arar, that tha first parson to subait pilot plant 
proofs of dafinita Industrial usas will ba in a kay position 
in a naw and potantially mat fiald. Oiran a partioular 
daaign of apparatus for applieation to a partioular aapara- 
tion Buoh an apparatus and prooass oould aaally ba patantad 
andfglmn a auffieiant haad start, a wbola patent atruotura 
oould ba built up. 

Hotat Appanded ara tha nlna photooopiaa rafarrad to in tha 
body of the report. 
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v*as A<i‘C. 

Solutions of /nSOj u i*ri' iJ-«sl throo^hnul th< in\('sti^.|. 
l/uri Mii(’i‘ ihi\ half (»«i n prrviousjv shoun to >;ivr a 
rfTirt.' .\nal>x-^» of < (MH i ritralion urn nij.lr |.\ tiirasurr. 
nw nt of the refract i\f iiidn. 

The ri'sulLi are given tn Tabh' !, rhi- efTi-^ irxl x'jvir.itlori 
is express'd as the ratio of thr molar Coiuviurj t ion Tn i;F a 
lantple taL*'n froni thr iKillotn of the* lulu.' to thr coin''* n- 
trklion Ct of a samplr front the top. 

Figureii t anef 2 are graph-^ of data lakm fr<ini lai*l<' I. 
They ihou more cU-arly the maxinia ol.iaimnh 
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Themu! Diffus^n in Te^ liquid Mixtures, PerticuUrly Aqueous 
Solutions Containing Ferrous Chloride* 

o 1 , . J> GiLL13F1£ and Samukl BtECI 

c ^ raicny of Fkysual Ckmitry, yoMockuitJIs Instilute of Ttckmoloty. Cambrtdif, Uai^arkMsrUt 

fRccfivtd Auguit 5. \940) 


The acruniulativc aiTans<‘n»<TH of Ou»iui and Dickr) 
ihfrmal diffueion u«ed in Mudv the roncrntration 
rhunprs at thr extreme endi of thr app.iraiu 5 that ocrur in 
various mixtures, paniciilarry solutions of iwo «>lutes in 
^atrr. The apf*Jrjtii5 '^ave reasonably reproducible re- 
•ulu. To avoid unceriaiiities due lo creeping along (he 
upper part of the hot mall. an> apparatus intended for 
the study of slightly soluble subsi antes should be designed. 
4s uas (he apparatus used, so (hat it ran be filled s^ithuut 
f^avmg an air space U'lmt^en hot and cold mall. The en 
nchnu nf of jirtir acid tu uafer soJufion at the cofd (and 
K»mer)en<l is ra,l her small, ronijured viith (hat of g}>’cerine, 
o€ many saltb or strong acids Addition of sodium acetate 
does not gre.iiK affext the enriLhriifnt of acetic acid The 
enrichment of fiTrous chloride in ualer .it the cold end i- 


considerable, but in the pri-^-nce of | A/ HCI the enrich* 
ment occurs at the hot end In (he presence of IS HsSOq 
(he enrichment zero. The case is oppomife srith tine 
ihhwide Here the irruill cold end eni-ichiTK'nl that occurs 
m the presence of a trace of arid to present hydrolysis is 
Consi(lera!»!> inrreas^'d in the prew ni c of I HCI. Tn a 
dilution of ferric chlr>fide and 1// HCI the enrichment of 
iron mas also at (hr hot end lf\droly&is takes place, but 
rhiv probahiv works against such a result It appears that 
a hi’a\ \ fonMiiucnt of a (rrnary lupiid ydulion can migrate 
Irom cold to hot ^nd against the diret'ticm normally ex- 
JH c I ('ll A si ni|>]<- f L/nct u^n i if t he ('oinpusit ion is given whesse 
sign is (he s-iin* as thi- sign of iht- enrichment at the cold 
I Mil in all binar \ iu)\t nn-s iliijiiul or gaseous) so far studied, 
luji Mill aluaS'^ I ht* >,. 11111 ’ w) ii'innrs mixtures. 


* iNTkODl 

arraiiKi Iiicni of Cliisiu^ .ind Ditki l' for 
produciiii^ s<|KiMlion \)\ ihi rnuil dilTusion 
works bN coiiilnii.nioit of iluTin.d dilhisioti ctlong 
horizontal ihcrnia! gradiini UdutYn luo 
venicaJ walJ^i and cont’crfion .doti^ fhe se* walls. 
Thy arrancimu^t Ufit'd l>\ various investigators 
of the Sorct ^fCl utilizes a wrlical ilurinal 
jjradiVnt. the^hight r* U ntjx'rat urc Ixing inain- 
talncxJ above in ordiT to avoid oonvection. 

Thi* arrangement of (Musiu.s and Dirkel ina\ 
bt‘ rcijardtxJ us a Ihv^n^for nitJlipJvtng fhe Soret 
^^*^^and offtTS a,A“i^iiivi‘ means of studvitig it. 
Unfortunately tfjt‘ factor by which (he Sore! 
^affect if fnuhi])!u'd not readiK detcrniinable. 

’ 90 that interpretation in terms of Soret ^i*cf 
can be onl\ ^miquantitativc. Neverthele», we 
liave trietJ to tnvi*fn|;a(e t#R*^behavior of some 
^mar)' mixtun^s containing w'ab*r and two 


lliroiigh ibe InniT, .ind cooling water through the 
(mt(T, the S4)ttjtii)ii under investigation ln'ing m 
ihc atllHil.if sp.U'c l>(‘l\v<‘cM the tv\o IuIh'S, Hrvwer 
and liramli’v Itax’e iis<'d tins foriii, I he Pyrex * 
dilTusion a]*]».ini(us is show n in I ig. t. The tuUs 
for enrioiving th<' antiular sp.iee weri' s< (cc1e<i as 
ihc U'st iKiir from abnit 100 s-unphs and built 
into :ip|v;ir«it (IS \o. 1 . 1 he width tif ihe annular 
sjiiice (along a radius) is alniut 0.75 min, the 
lolal length about 1 meter and ihe ca|i;ieii\- of 
annul. ir sjKiee jilus dead S|)aa at top and l)Ottoin 
idKxit 7t cc. Th(' next fxsl pair of lulx's was 
built iiiloapiKiraius .\o. 2. The width trf annular" 
sjxice is about 1.25 mm. the length I iiK tcr and 
the capacily al>out 85 cc. ApjKiratuR No. 2 gave 
cxmsidcrably sinalliT sc'fKirations iti every solu^ ■ 
tion ust^d for comivirisou and onl\ a few;_ir\piTi- 
ments arc here reiKirtt^d wi^h it. 

In July the cooling water enterixl (the bottom) 


- ^ . M ' ^ (the bottom) 

. *^l«. Wth primanly to ibc qu*.tio« at 20* and l. fl at 32*. constan. to about 0.5* for 

**“■ lempcraturc 

" ?■ - f ^ of the outside surfaas of the walls 

1 -.^' • ^ 100 — 26 or 744 In winter this difl^iux 4 »- 

‘ - Th^arran^mkit used in the form of two Creased to 80 * and rarely 85 ®. 

* tubes, iteam being patKd Some preliminar>' experiments with 10 percent 

^kx 4 ^/^clfD tWRitervh Ubentory^ (by ^wdght) of glycerine ibowed with neither 

Pb)»Eml Oieffi^rv. Tha U princiHb o« Ihe tli^ — i 

J^r»cnt4ad by Mr, Bceck (or the B3. oe g reg ■ 

k.^u«iu» And C. Diesel. NAturwin. 24, S44 (14M). 
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thermal diffusion and CRAVITATIDNAL FIELDS 




Ae decrnte in prewure of the He caused by the 

®®®fing, it was ponible to reproduce the analyses 
to within one percent. 

He ~ COj gas used was mixed in a pressure 
pylindf r at several atmospheres pfesaurc and 
introduced into the aijparatus at atmospheric 
priasufi . The air was renmved l)y flushirt)^ with 
excess of the* gas It was not jK)ssihlc to evacuate 
^ < v^hctl Ixx'aijM' the walls were tfx) ihin to 
supiNjrt atmospheric pressure. 



^ IC. 2. St'jharadon n. linir 4t variou*' siH'eds of rot 3 tH)n, 
Ar** 200“C, hean'T area « 278 cm*. 

■* -i' 

/ 

* * Results 

- : - ' - . 

> S tpa rmtion vi, tune ^ 

's Rgure 2 prese^ obtained with the hot 
pbte at^MO^C Aod the coW plate at 50®C, the 
# whed iDtating ^ vanous tpe^s and the Initial 
^ec^npontloli of ne ^atiiaviog ^farious values, 
' ' TtN^ordkiatGi are lo^rithms of one minua the 
f/, ratio of the aeparation at any givJn time to that 
‘ for the, equilibrium atate. llie aeparadons. A*. 
were calculated at the diffenenoe between (he 
ibote fraction, N, (jf He at the rim or the exit 
and the initial mole fraction, Ng. A typical aet 
of data it given in Table 1. The data teem to 
' juftify ^prbxi mate! /the exponential exp^rctsion 

. , ‘ \ ' • (1) 

‘ 4 

Tamlm 1. 91. Hme. 4S5 ATmZPO*, 

^ A.Uni«r)«A/iA 


tAO. 


•J2 


0.20 


0.11 


for the dependence of the aeparatioo on the time* 
being the teparation at any given time /, A* 
the equilibrium separation, and X a conitant 
meaiuring the rate of sc'jxaration. Figure 3 
presents the data for the cfTt'Ct of variation of 
the lcm|)crature gradiinl on the rate of separa- 
tion. Figure 4 ,shows the variatif>n of the rate, 
X, with r.p.m. A rather sudden break occurs at 
alH)ut AOi) r.p.rn. Tht* main fx)int about these 
data is the approximately linear rist' in the rate 
with the square of the sjx.'i^d of rotation, w*. 
until the occurs. 

Figure S shows a siiuilai m I of data for the 
variation of the equilibriun^ separation, A» 
(center') with u,'\ Mere also, an approximately 
liru'ar ris 4 orcur> till u> IxTrinu's approxitnately 
400 r |).rn. l-igure 6 j>rcs<.‘nls the data for the 
variation of A, (renter) with thi“ tenqKTaturc 
difTeri nce. I'igure 7 shows the A, (center) vs. <i»* 
for two heatirs the larger having an area of 
435 cu\' ami the sm.iller hav ing 27S rn\- proving 
that the hea{( r an a had ru) sc^rious effect on the 
s|K"e<i at whieh the linear ris4‘ in A«. (renter) 
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ApparaUit any differtnor with lime from 27 to 
W houra. In later experimenu a compariaon of 
for different lengths of time was often 
pOtoible and there was no indication that morr 
than 24 hours was required for the steady sutc, 
^nless ^Kwsibiy in some aoliitions containinfj 
three aoliitcs. 

^ILI.fNC THE ApPaKATIS 

-For ah the experiments hut the last thri-L- the 
annular siiaa* was filled w> that the solutitm 
stood during the exfXTiment at about the levi-i 
o( th(‘ Cooling water. This left a small air sp;icr 
above lh(‘ liquid. The up[KT filling tulx* was 
riostd with a glass c«in and wa\ afli r tht stea(i\ 
lrni|H*raiure was r<aeh<d. Phis prevented r\ajk) 
ration or oxidation. 

if hi aij" s|>iict‘ allowid Siills to cr<-<'j> up alon^.^ 
CX ho( wall. Th<T«- thf liquid filni ^•v;lln)r.lt<•<l. 
Ihi- sfdvitu jiassltiK to the ctild wall. With solo 
fions con^tainmg R;i( I] crei'ping wa.s vi'rx' con- 
^iderahli' and ihi' results an* imi stn sseif. In thi 
of fhi' other salts (e\ct*pt Zii( )*) ('r<‘t‘j>in^ 
occurred, but iqa ver> small exti ni ihede|K)sl! 

t'Stimaie'd to amount to not more than 0 1 
gram. The rate art which the iluid is circulaiiil 
along walls is very' considerable and it would 
•feni t^at the- Mtiall loss of material should 
"occur at the expen^ of both hoc and cold ends 
, the . 4 ibe, Without particular t)rt judlee to 
eirficr. * 

'^Nevcphelcts, the rqsults for ferrous chloride in 
^ itKxtur^ were m> unexpected that exfxri- 
k . nuents 0H^re reported as the last ihrtT items of 
.Thble I)' were the tx>mpreiion of all 

6thep voric. when wc found ^at the Rppa- 
< ntlus : CBfh be filled io that no air apace W in 
'C^tact with the hot wall and creeping is there - 
fott prevented- Snot the volume of the upper 
"4cmd ipnee b cooiidcrably greater by this 
"jMLnntr of Ailing, n longer dine was allowed for 
^#ffusiofi to take place. , ^ ^ 


bottom after wasting 6 drojw if> clear the stop- 
cock leads. In each of the last thric rx/>enmenti 
of Table I about 1.5 cc was talum and I cc used 
for analysis. Samples from the nnddk* were 
sometimes taken with a long capillarv pipette 
and someiirnes through the stoj>OH:k after dis- 
carding a large portion. When the transfer of 
component is srnail. the middle tK>rlion agree.s 
in composition with the original solution usid 
for filling and was oftm taken as a mi'asure of it. 


o»/^\ 


1“ le. 1. lljlluMon .ipp.irji iiv A 
renk ilojijM-r u.i<. arnjjDv <jv«J m 
Me.ic! of the hi^tirr i«f the luo rui,' 
real's, but il ritjuiri-s fntjui-nt rv 
rilient , Lh’i.iii^' tjf the .iCijrjn iri 
thi ".tiMni, 
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tStMwnic S- . 

Aiter jht Mudeo, a atmiiie of about 1 oc 
anw takea Iran |Se top «tdk a Miiall capIfiiLry 
fdpette. Wbea cool, a poitka of about 0.J oc 
«aa aocwraldy i ta iu r t d ia a ipedal pipette. 
A cample c# about I cc trie Ceken fratn the 
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In the cast of M>luii(»n>, eontaining IK 'l and hi ( 
that diffusid for 4 (Li\>, sariipli-b from levels 
one-third down the tulx at\d Iwo-ihlrds dov. n 
•howf*d large ehanges^of acidity from thi- origm.d, 
and the original titer was as a liasis. The 
titers for ferrous iron from thesi levels gavi a 
welcome chc*ck oh the titer of tht* original 
mixture. 

I • 

Analysis 

Measurements of refractive index were used 
for iolutions of glycerine and of aci iie ;Rid, as 
noted below. 

In aolutions containing iron, ferrous iron "was 
determined by pt*rmanganate titration. Since 
tkloride was present the method was checked by 
OAolyiis of known nuxtur^. Ferric iron was 
determined from the titer for ferrous iron and 
^be dter for total iron as found after reduction 
Rfich S0| end removal of exoeas S0|. In mixtures 
of FeClf and HQ the acid was first^termined 
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• by .titraiui, wiih carbonate in the 

of bmnipht^olbluc (without any pre- 
• opitotion of iron) and the ferrous iron tLn 
dricrmined by pernianKan.iu- in the eamc 

nmt) o. a Birt'ani of nitrryen bcin({ used throueh- 
^ out to pn- vent Oxid.ition. I)) mix lurr* containing 
» rric Iron the nciditx was not determined. 

"f inixture.s of ZnCI, (or 

•I Ij) and Ift I the hxdrotjen ion was first 

lilraled in the |>res,no of ni. ihxl r.d. The 

Ixhls I l|(-|, F,.(-, 

^ ^ rv( l» or (omhtn.utofi^ m Sn / 
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* ' • k 0*1 «l‘‘L'-miiK-d l)y titration 

■ the presnre of rtuor.scein 

V • ’ ."r and (he Zii (or Ba) 

' ■' b.x'^frireniY, When the method was 

' ‘ WUlysil of solutions of H(-| a small 

‘ i- • '‘i>s found (H and Cl). The 

, .■ »ar applied as a correction factor to 

■ • of ZnCI, (or BaCI,) and 

; H(T in. order 9> (tt the best posaible relative 
.« ; -.' •cCuracy for total chk»de. 


" ' r ' ; ExpftBs^oK OF Results 

. * ^ notrf that we ^ not attempt to 

• **» ^ of component past 

but only the extremes of 

^ )ISK£S:!; SiSr*.- ^,‘^**t^*“* 

< Arf 4 ;I“ dbrt tw define to be the titer 

thr^ple fibar^.]awer end minus the tiler 

vCi diff^ bein, then 

‘*'i ‘ ' .y'Tv ''‘' s- i’ “■ 


multipluHi by too and divid.^ by the titer of 

the on,t,nalMm|,lc subjirlid to diffusion,JSaien 

the o*ult I. niv-ative. ,hi, means that ihe «(b- 

sUncT IS (abnormally) enriched at the upper end 

No correction- was applied for chan^ i„ 

the averaRc tem|H ralure (74-g5*. according lo 

the «ason of the year) The n-sults which we 

foniiMr, were done und, r nearly the same 
ctmditions 

Ih< conn ntr.Kion ralio lower (iter divided 
b.\ iinxr IS also of 8r>me interest and is re- 
Iiorted m Tables I and M. It is not ,K>ssihle to 
t.ilculate It accurately from th, ,K-rccnt effrdi 
atone U-caus,- the mean of the com|K,siiions. 
iilUH r and lower, is often not ctju.il lo the orieinal 
or middle ronijtosit ion. 

I 

RtM'I.TS 

hi .ipparaliis .\„, 2 a 10-,M-rcvut (hx xivight) 
wi iiliiiii of ylweriiie in water was .siilijectid to 
dilfnsion .,11,1 ,lu. M.luiions .nialxzed In ,h.- 
n h.H Tivf rridf \ '['hi ix^rfuit t Occl w.is 6 44 

Sami-les at 22 .,„d 4,s fi„„rs show ed no di/Verence. 
KelK iilnin „f the , AjK-rlinent r.iv.- in 22 hours th.- 
IKK I lit ctTci i 6.54 

In a|,|,..r,ilns \n, | ,he sin.e ^lulion ,sh;^ed 
an etTed of 28.S ,« rceiit, xeiih no dilTerema s i„ 
llu r, .suits .,( 20, 28 and ..t 41 liour.s. ,\ re|H liii.,n 
ol I he . xiH Mnn nt r.u c .t.-i is ru-ni in 22 > hours 
It. ..|.,..,r.,t,.s No. 2 ., 50-,„ rrent .solution of 
ylxurnu in xx.iier showed an efiect of ,4 iKTCeni 
in J 8 Ik iLfrs». 

■\ .'^■luhon of 62 iicrcent (In weight) ae. iie 
acid III water showed no cITefi'l,) refraeiixe 
index in either apiMr.itus in 4S hours. 

A more dilute solution of an tic .itid - 10 
porc-iit .-^d alxwr 1.7 niolal- sfioxx.-d in a,, pa- 
ralus So. I an . fTx-ct of 8,1 ,>cro-m in 22,5 hours. 

and on repetition an efferl of JO iwrccni ifi 
30,3 hours. < ' ' 

V-arious mixtures of acntic arid and sodium 
Wlau- were prepared and . subjected lo diffusion 
in apparatus Sfi. l. The effect for sodium 
acetate was determined bi the n-bwetivY inde.v 
A wnall correction for the refraction of the 
«*tic Rcid was appfied which Jgnond possil 
mall changes in its coB^traiiose'Tabl^ II 
Aws the composition of the original solution 
and peixnt effect for sodium nceutc. Th<‘ 
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timnifer c) A€eti(^acid waB ahown to be tftnall or 
fncaiuring the pH of the variouB sample* * 
b>' means of a ^lam electrode and by then com- 
‘ paring the observed pH with that calculated 
from the measured concentration of acetate in 
the samph' together with the concentration of 
arctic acid it would have, were there no transfer 
. of acetic add. The approximate agreement be- 
ItKHn nl>si'r\'("<l and c;i1culated pH was satis- 
factory a ltd showed that the transfer of act^tic 
acid is small in the solutions containing sodium 
aa iai<'. 

Thi'M' H'sults anv not sufficient to establish 
that the arid and ttn s;dt in this ras<' diffusi- 
ind(‘|X'nd<‘ntl 3 hut it is very prol>al)le that ihr\ 
d(» so at Umsi approximately. 

More int('r('sting Vesults were seen wh(*n solii- 
lions rontainlitg iron chloride W{Te suhj(‘Ct<‘d to 
diffusion, ferric chloride in walir is hsdrol\zi‘<i 
at once along the hot wall. This is due to tin 
extensive migration of IK ‘I (formed h\ h\ 
dnilysis) from hot fo cold. Rrruns chlorhK is 
^ nut hsdro^zc'd in our ap|»aratiis if o\i<lation is 
entirely prevented. This is accomplished by 
heaving a tract' in (he solution until ihr 

r apfxiratus is filhd in a ^reani of nitrogen. When 
^ alt the SOt was, t>n the other hand, removed bs 
boiling in a stream of nitrogen and the filling 
^ orcurred in^a stream of nitrogen, a little oxidation 
took plaa‘ and a lig^t yellow film was de|>osili d 
on Uie upixT part of the hot wall. The results 
» for transfer of ferrous irofTwere subslanliall.v the 
•a^e whclficr ihU occurred or not, as is shown 
by the Btxond iteni^f rTable 1 coni|)arid with 
^ the iH'Xt two. In th(‘ case of the second item ihtTe 
a alight filrji. In next two, and in all 
fu^er cam (except the last ite/n) in which 
^ ^ ferrous chloride was present without ferric, the 
^ « .trmoe ' of SOt prevented any film formatjon. 
\i fii<he caac b^ the l^t item the SOi was probably - 
'J!l too aiKmsfufly remove4 in the apparatus by 
^ idtowing: the uppermoat part to come moment 
. i .^lafty Id boOing uiidcr* partial vacuum after the 
' 'atcam himi Iweo on an hour, and a thin 
• WietaHic-looldiig 61q;i waalormed along the upper 
th[rd of the lio4 wall 1]ie result of this experi- . 
^ arma^adth t&e Dthem. 

^^VbcD nlutio^ itinfaiglng lerric diloride and 
; ; ;|1C1 (liO M atAietM ID dUlu^. kydrolyaiB 
taloBa pUo e the hot va9« a crust lorming 

A-- * ^ t '• ' ' ' 

' '*4"' f ^ 

\ ‘ *r. / " ^ 

' . V . yii * / 


on its upper part. Portions of the crust occasion- 
ally drop loose and fall to the bottom, where 
they perhaps redinolve in part in the strong HCI 
(about 2M). The hydrolysis maki^, therefore, the 
interpretation of the results somewhat uncertain, 
but any enrichment observed at the lower end 
is presumably too high. Thus when negative 
enrichments are found thc'y are probably ctjrrtet 
as to sign. 28-hour ex|xTiment with a srdution 
1-1/ H( I and 0.5.1/ hvf ij shr)w<d —32 (XTcent 
effect. Thr(^- exjHTinumts with n solution f 3/ 
IK I, 0.53/ h e( Ij and It. 5 3/ h (■( 'b, running for 43, 
24, ,ind .30 h ours, show(d jxTCi’nt <*fT<*rts for 
l ef !j +26, +7 and —3 6. rrs|K*ctively, with 
rorrrs|K>ndin^ |XT(um elTccis f<»r I'lt b —.34, 
''17 .md -12 rh< s< < \; h ritnrnls confirm that" 
ferri(' chloride c.ui sho^^ ,i neg.iliVr iffect in 
mixture’s .ind ih.it fi rrcMis ( hlf»rid(' (hn s sf>. 

e ('.mtiot gu.ir.inlrr di.it tho lin>cs were 
long rnongh for ^n\1un■^ of four e^rni- 

]>oiU’nls Ij ni.i\ In ih.i! m<<ro ih.m Ofir sir. ids 
stall' (i\ .i|)pro\liii,iti‘l\ llir s.inu sl.tbllitv !>, 
j>»»ssibli f< »r siK'h cumidM'.itrd niixliiris. ‘ 

f)ls<VSslO\ 

loari'onnl for the f.iiM th.ii m bm.irv ou*- 
soliitKuis thr hravii-r sjHrii- is .ilw.iss found lo 
Ik* enrirhi d .i! the cold (.iiul loss ) end of ih<* 
gr.adient a siinpli.' approxiin.Ur i hrors h.is Ih-i'U 
offered * 7 he ihcory c>f ('h.ipjH.ud alsi> accoiinis 
for this and alhkus of small nuxlituMt iim of n’«^iilt 
fiir molecules of widi’ls’ duTeri-nt di.ameLers. 

r.SULI- 1 1, Tramjrr of setdtum (ucUiU in m\x!urrs iLith aceUi 
<u\d in oppofalui So I A 


Hourt 

ConrentrAi ion r^tin 
Percent efim 


1.5 

1.5 

1.5 

1.5 

1 2 

12 

0 55 

0 17 

0.17 

1.0 

1.0 

0 14 

0.14 

0 r>6.i 

20 

22 

2.1 

24 

25 

25 

<72 

1 &8 2 17 

2.05 

2.05 

2 23 

2.15 

2 64 

54 

6d 

66 

66 

68 

64 

90 


t !■ thr livl ncprrinirfit rtilut* wrrr nr«<lr>d nfi iXr fepparstiu arid 
il htmn it Ikr Local lim«. fresy^ th^n ihr rffecuvf lintr. 

.So far, it appears to be a fact that also in 
binary’ liquid mixtures the heavier componcat i« 
inched .at the opld end, even ‘though the 
heavier component has the smaller molecular 
weight, as in acetone-water aofutiona.^ 

•L, I. GAc^, J. Chem hiy». T. 530 (1930). ^ 

^MficV Cl^pmsJi, Phil. Tram. (Loo^> A21T. 115 
(1917). 

* K. Ottshit and G. DickH, NsturviM 27, liS (1939). 
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'T^nr* rxrKTiTnenU rojwti'd l)y Nirr' and 

^ Bardct-n- demoostratKi th.il the* theory of 
the thermal diffusion co|ufiin’ as ^iven 1 >\' Ki]rr\\ 
Jones and Onsii^^er* dos<'ril>es r<Nw>naljly wi ll ih(* 
M-paralion of the r.irlKni isolojM‘>> usio^ jnefharu^. 
Since the roust rurt ion of a 40 -fo(n roInrHi^ to 
the *authors,‘ further <‘\p<“riTnenia! v^MitHMllou 
of this tlu*()r\- has In-en oht.iitnd. 

As desrrilH‘(l j)reviousl\ , the ('olunu^ \\ .Is eon- 
si nirU'd from a 2 'ijHh pltM‘ ronri'riirie with a 
1 -inch standard ^alvani/ed |)i|x‘ from \\hi( h the 
Kal\»iniizin^ was reinove<|. (M(»re favorahh 
sizes ran l>t‘ oht.tined in tiilx s.) 'rin YMlfu u 1 - 
ti(‘S ori^iiiallv (‘XJmw ieiua-tf with tin* healinj^ 
eliMiuiit wcTe o\'i‘rr(»nu‘ 1 >\ usin^ four ]).irall(‘l 
loot>s of No. 16 Niehronu* v\lre runiiin^ to (hi- 
iMitiom an(J hark through H-hole {Kiirtlain in- 
sulators A one-fiTianer-ineh ro<l riininnvi thrnn^h 
a hole in the renter of the insulators serva'cl as a 
itu^htnl of holding theto in plate and fai ilitatc^it 
reinoYiJip the whofe heating element v^hi»i 
necf'ss.ar\’. The following figures give a dt's^rip- 
tion ofihe ^olunin: width of arinular sjiat (‘ 
cm: mean circuni fere net of annular spua* = l.t 68 
cm; area of^annular apace = l.kO mj. <'tn; volume 
of annular space 14.2 liters;. volume (if hull) rui 
the bottom *^ 1.2 liler^ v^oluine of ri^stTvoir on 
^p = 24.6 titers; height of healing surfac e 10.0 
mclers. • ^ 

In order to study the perforrnanre of the 
^umn^ n>e(hane kindly supplied to us by the 
^|HJthern C^lif|(|mia Gas Company, Los .\ngrles. 
was adnillled at 'difTwnl pressures. Small 
aamplas were draw-n fror^he top and bottom of 

# ♦ ' 

; Nicr. Fliys. Rry. fT, JO f|9i0). * 

^ I IMrdten. Phyi. Itev. §7. J5 (1^). 

*Cla4u» sad Dickek Nsfurwin. 26, 546 (1936) ; 27. t48 
{ltJ9) ; 'Brevrr sod^ramlA'. Kew ES, 590A ( 1939) : 
fkrs^cr sad Brnnlcy.l. Cbm. Ph)rB.7, 553 (l?J9; ; GrOch. 
fotttrwiiiu 260 (1939): H. S. rsyior. Nature 144. 8 
(1939) :ff, I. Tsytor sad €^klcr. 1, Clicni^ P^y*. 7. 851 
(1939); Wsuw. Pbyi. RrvM. 703 (19391 ; Gillr«f4, I. 
Cbrm. T, 830 (19J9); Wskimsfus, Kiturwias. 27. 

^ (I9J9) ; Nier. Pkys. Itrv. 86, 1009 (19J9) ; Otafts^sml 

W^stvodl ra .SS. 4 T< (iw 


Phjvt M. 




the column periodically and the ratio of the 
isotopes determined by aoalysiH on a mav spec- 
trometer. Tl\e temperature of the hot surface was 
maintained at an average value of 316 “C, while 
the cold surface was that of the cx>ld water 
siip()ly, al)ODt 6 ®C . TTie average temperature 
diffcTeiire was. fherejore, 310 ®(\ A (%irrenl of 
27 .'nnjx^res pissing through the heating element 
at 1*>5 volts gave an average- jK)wer consumption 
of ahtifil 5 . 2 .S kilowatts. 

I he re.sulis of s<-\eral exjM riments at 74 cm, 
50 nil, 28 nn and 10 cm of nierrury are plotted 
in I'ig. 1 . Tilt- maximum ronivnlratitm for a 
.eiven pres.sure is reacht-<l after 125 to ISO hours. 
A prt-ssiire of 28 ( in g.ise larger roiU'eiilralion 
than either Inwer or higher pressures. Thi.s is to* 
Ih- compared w iili Nier'.s' n-.sufts using a crilumn 
wiih a spacing of t>. 7 l 2 t in. I'ht optimum pn-s- 
surt- for ill. it splicing w.is .il><>iit 45 cm. A further 
('t nnp.iris^ »ri slums that iht- smaller sp.iciiig gives 
.1 l.irger .'W /lar.j.’ion (itr ili(* s,mi(- li-ngih of 
(i)fiiinii. it, tht refori*, apjx-ars that an annular 
sparing of alMiiii 0,5 cm tt) 0.7 rni is preferahh- 
for tiu- Ivp- of col til no dt-scril • 

.Xu.iKm s W(‘re alsi) made on s;imj)les frt)ni ihe 
top oT ihe ('< 4 innn luit owing to iht- dilhenlt\ of 
Ct irrecting the mass-s|)e< irographic anah ses f<>r‘ 
tin- jirest-nce of O'MP (mass 17 = ('’ML^) lhe\ 
were not consith-n-tl as reliable as the ahahses 
for satiiplt-s at tin- hiu join of the column, ('orrep* 
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PkO. L .Variation in the ooneentration af C^Hi at the 
hoiiocn of thfc.cDlumD with pmMirc. 
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can l)e reduced to a simplified equation of the 
form 
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PWiSuM ‘N 
l ie*. J?, Wtri.iii'Mi ii) ( lu M-p.i r.u ion f.irior «iili |>ri 


lion*-, .irc ni.iili* mipii I imIIv 1>\ <lrirrniitiirii: tlu^ 
re!ntl\i‘ of i!ic pHMks (orrcsfHJiKlniu In 

1(>, Ii .nut IH 'I'lir hriulit of ilit l >'^l I* 

V JH'.ik lorw.iltT v.ijKir x.irlf^d ftoin to 

30 jHTi<‘nt of ilu‘ of ilu’l i jt >■' .SiiLtj .!( tlon 

of tlie calfulalcd hri|L:lu ol iliotL'i! [mmL hoin 
iIh' total ,l 1 111 . iss 17 lot tin- >nm pic i;,i\ c 

i!if ht'ij^ht ol ( |H‘.ik ( jjciiil 1 iil.i 1 loji oT 

the rm‘rv;\ of the h>tii/iiiL: clc-ct i on hc.iin in 
Nii’i’s p[i’vloii> .ih.iK M cliruiii.i tc<! niinh ol 
* t!li^ diUK'llll > . Mo\vt‘\rI. \vci;^htc(l IIH-.UI Ilf (lie 
v.lhlc^ .Out c< jiiihl It in I n li.nl liccn ii-.nliccl cnxc 
the following valno k»t tiu* jHTicnt ()t 
at fhc ttip of tlu' i’(.>luinn: 74 ctii — M 7 tt jH'iccni, 
I 50 cm - 0,53 I>co liu» 28 cm = 0.40 jH'n cnt. 
• 10 ‘cin — 0 6 (^ jk*rcchl. riic t-orri‘.''j>on<hML: r.iiio'. 
[ for tht‘ innximuni Cona nt i .ition nt ( '-'Ih o ilu' 
Jvoitom di\ided by the <'oiu’chir.i!<- at the lop 
respectively, 2 . 13 . 4 />. *>. 0 , and hi. 
I'hore was a \ery Urue j^paraliim of iltc im- 
purities. The ratio of the ('onrenlrat ion of carl urn 
;dio\idc at thc^otioin to that at the tiip \va> 
•often more than 1 (H )0 to 1 . 

* The variation in ihe'fatioof t lie t (wu cntrallon 
of r'Mfi at jhe Itotloni to that at the lop. 

i can be calcuhied from ih^ iheorclical 
equations ‘oL Furry, Jonr^ an<l Onpper.* For 
JaiiYgiven roTiiinn, tl|e dcp<‘ndenrc upon pressure 


Cl 

f I r*) — 

Cr 




w Ikti' !} and h are ronsianls anti /> is ihi* pressure 

In al iiiospheres I slni^ ih<‘ dinwnisions for our 

('dliinin and ('ahait.itin^ the roiisl.ints a and h 
> 

from ihi' lh<*orrtical erpiaticMis in a manner 
d4“'.( ritx‘(I In \icr’ and nsiii^ his value for the 
(•« K’Hw'ient of ihenual (jllTiisif»n, the value of x 
is ufwn In' 

104 /r 

14-0.0400 />’ 

L'i^iirt' 2 shnwx a eotnjiari-^rm of the iheortMie.d 
enrx e u ith e\;H'r iiiK'ni al ivilnt.^. Idle resirlts 
show re.i''ivn il»U‘ aiircinnent . rii<‘ theory pn-thels 
the- nli‘^‘!vrd pr<'>>snre‘ (mi inaxinium M'p.iralion 
atui ihi- niamicr in uhith llic M'p.iralion <h‘- 
lE'c. I - 1 ''^ v\ a h 1 lit I c.i‘-iii«;; pn“'.'«(iic If the ol»M*rM‘<i 
dt •\ i.i! ion-' .Me if.iL ihi v -.cem to indn ate that 
(hi* M* j>a i , 1 1 ion i" K-'-" .ii hii^hcr pn-'vsiire'' ih.in 
Uoiild Is- picdii ictl h\ lilt- llii’orw I his ni.i\ 
e.i'-ih ir-'ull fitiin iihiN-. ii jn\ t’liieii [ ol llu* ilAs 
or niixinv: tint* n* a'"-\ itiint*l?A and ii rcjciilai itu-s 
in the I'ohnnn. 1 hi" cMct t ru,i\ .d"<i he inf>rr 
likelv in a cnlmnii \i oh a l.irL:i' "'p.it'iin.: (H 05 i in) 
roinp.ircd iii <*nf w iih >inallcr >p.ii )u\:, h roni .i 
stndv oi lilt* ihctiicUcal njr\t‘s for eohiiiin'- ot 
ilillcrt'iit .thiiiilai ''pace sep.iralmn" and Ironi 
('otisidera! ion ol the h.ni"|>orl of In .iv \' eiirhon, 
it aiifHMT" that llu' sp.icini; in iherin.il dill ij^ioii 
rolliiu T1.'' of till'* t\|H‘ slionld pn lci.iliK l>e he* 
I \\ ('t‘n 0 5 eni and 0.7 t'ni , 

\Vc well to th.ink Mr. It \l. l.auihrrv. 
Technli’.d Siijx-i visor of the Sonihcin ( alifornia 
(las ('omp.inv, I.os Angeles, fni die supfitv of 
methane i;.is, and we nre indeined to |)r. A. ( ). 
Nier for carrying out the m.is" "|Hn ro^r.ij iliie 
anah m's. 
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the temperature riw*, «hce tm ^-0 
(•■•g- I) decnaaes very rapidly. 

The dctermina^ of the ene^ relation, of 
gaaeoufe him. r^uires apparatui of high ■ensi- 
and oonwdeiyblc accuracj-. It i. apparent 
fi^ the equations that a. the area of a ga«ou. 
film jnereaKa the increment of beat content (A) 
apprMC cs zero for .(heading, ahile for expan- 
won It approaches h. or atwut 116 erg rnr’ at 
Ordinary li'mperaturcs, and q, approachrs o.. 
or alwul 44 erg cm-. It is obvious that in this 
rase (A7/»), and <,QJ)„ which refer to one mole 
• of the substanre'of the monolaver, 1,«^- their 
sigtiiluanre. but this is not true of h. and q,. 

It IS often forgoiten th.il a film, such as that 
of an aniphipalhie (|vil.ir-non]K>lar) organic 
subst.irice on w .ter, inrl.ul. s all of the region of 
the surface whieh coniril.ules to the .surface 
energy. Ih.il is all of the energy assrs'iated with 
the siirf.ire which is not acconnti'd for he three- 

.1 'tT ^ 


di mthB onal tbenDodyiumic which 

oeir^eotB the extent of the surface. The oontribu* 
tkm of the first U^er of water molecules to this 
energy is ver>' imporUnt, whether it is covered 
by the organic layer completely or incompletely, 
and while the 8ecx>nd and third, etc., layers 
rapidly become less important, It is obvious that 
the first layer of water molecules, though it 
contributes by far the greatest share of the 
surface energy due to the w^ater in the sur- 
face region, is not the only one involved. 
Thus in the utilization of the results of this 
pajXT in connection with the problcnj of inter- 
moUK'uIar attraction in the iiifinolayer or the 
film, the energy of spreading and of extension 
are lK)lh of fundamental im|K)rtanre. It has been . 
considfTcd advisable to limit the present paper 
to ihf' thermodynamics of films. A n>' applications ' 
tf) molecular theorv h.is l>oi‘n deferred to later 

g^rv'rc 
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Effect of Gfavitational Field on the Thermal Diffusion Separation Method 




Ntll.ToN I'ahiii.e am» \V. F. 1.ihh\ 
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A test of tfcr rlti'i ! of field nn ffir ofier^tion nf Clusius- 1 firW'l thermal 

diffusion mrthnrl fur s< |i.'ira! inn h j:. iNt-n made tu use of ,i hr>tlnw diA with one hot surfyr, 
ihf ^hole disk sjiiiinifv^ .It v ar ions sfN^ ils l.lnoar inCTcast‘s in Intih lh<‘ rquilihrium separations 
and th<* rales of s^p.irat ii m with inrrcjsinp centrifug.il foro* were ofilainnl for sptH'tls l)elow 
a ccrt.iin m.iximuni \m1ui Alwn<- this Inith the rale and f‘<)ui!lbr'tum separations felt rapidly. 
He C(^r mivturrs wen’ Ihe result', indir.iti' thru the standard column would be improved 

if it wcreplarerl in .t l.irjitT fielrt up tnt en f imt^s that ranted by gravity. Theories for the action^ 
nf the thrrn^i diffiisinn cfilmnn .should show ihi». The apparatus cannot compete with the 
standard culufrn tyjv for isotopic EeparallonE but nu>' have some apiplicatiofi to industrial 
s«'paraii«m prol>lrnis. ' " 


^ • - 

^ Dirkcl’ have that the the apparatus, temperature gradient, and charac- 

couBter current flow oldained in the gai ter of the gaacous componenU all have been in- 
: between. two vert iral^ccmcen trie cylinders, vettlgatdd In »omc. detail,*"" both theoretically 
Jnner one of which is heated, operatea to iocreaie - — - 
J the effect of the ihermat dtffuiioQ iepamtkn of 
^ The effecta of prewui^ AiiciMiont of 
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^l^. lA. Sidi* i*f f lir frniriiun.il thffmA! difTu'^ion 

Ap[MralU'> (dr.iun lo s<'alr)- 

’ ' 

and cxpcrimi^ritalK . The .lutliors have .itlejnjded 
to^ investigate the efTicis of variation of the 
irravilationa! field by ufh of a rallu r drasiicaMv 
* modified fornj^ of the apparatus. 

' . ' I 

; ^ . ArpAkAi t s 

Si ncc the use of oentrifupal f(»rre is iht* onI\ 
of varying the gravitafional heUl, the appa- 
^ ratus was ^“signed so th(' nc‘ress.iry crnuiler 
current would occur peTjvndicuhir to an axis of 
, rq^tion. The standard IuIk* arrangement was 
; replaced by a tptating hollow disk one surf. ice of 
was heftl^ and the other ccKihd. KejH r- 
for gas were proxdded at the rim and on 
> ].thtc aids of mtallon as shown in Figs. 1 A and 1 B. 
I ;.TnC WTM^Ilppo rat US consisted of brass approxi- 


Ki(.. in. i l(uui1 (»f apparatus (api df* iHi 

t<» , 

iH’aringN iiHMjntiHl m iron brackets on a 

stiirdv i)latforin for sii]>jM»rt of the wheel. The 
S|H'eds of rolaliini wi re measured willi a Standard 
st rolM>.s<i i[h: to .il^out i^ne jxTCeiit accuTiicx'. The 
sjH’id f>f Total i(’n was ('On^tanl to otie or two 
jHTreiit at ('ach sjH-ed, tlioit^h a sjtLili amrnmt 
of irregular vibr.itnui '^et in .it tlu' highest sjjeeds 
of approxirna tel> i pan. 

Till' snrf.ice leni|HTal iire> were riie^ured ty 
jihu’iiig ( brornel-Aliiinel th»*rm(K*<.iLiples in dirct^ 
contact with thi' siirfact s. \ arious Si'gmefils of 
the h(\ater coil were pnu idit! wjth st‘jv.'irate leads 
*sn that the af< a of the hiaiitl surface might be 
varitxl ill Ixith tuagnii iide .nid .dij^l^^nce from the 
axis of rotation. . 

The 'inm*r surfaces of the )Jates were *7 nim 
- ^ ^y^'inutcly 1 mm thick. The hot plate was heated b\ apart and the volume of the interpl ale .region 

* ^^tBdiation fr^ a Nichromc wire heater wound on was 6()0 rc. 

- ' V % approximately I cm The gas anal>-Sis were made on lO cc samples 

^ thc^rasQgrurfacc while the opposite fact* taken h\ stopping the wheel and using the rim 

' ■ cooled with sn air blBst from a Ihkc electric apd axis cocks It was show n l^y sampling on the 

T-- Tbc rim raervoir w^ai in tbel^|j||ie of a axis during rotation and after 8to(>ping that 

Fectangul^ tire with a volume of 780 cc. Stopping the whtvl did not lead to apprec iable 
^ metal cock for aampUng the rim gas was located mixing in the two or thrt^^juimttrs required ^ 

■ 4 iiincr«urf|oe of the flm as shown. A fcser- talcc the sample. For most of the work, in which 

' >« OC volume was located op Ibc axis OQi and He were being separated, the analysis 

If lOCatkMi iritli a pamfRing cock attad^. The ^wms acc^piisbed by .freering out the COi in a 

> fOMid ^ ^Bitct-otfrait waofot of ^liqifid>air trap and reading'^^:.pfe«»iireThah^^ 

rumsifig over a * a capQUiy manometer.' By using Qapittary 
lieiifttcd iroORd^tke cyfiodrical fuUng throughout the sy^cm and .taking reason* 
^ ^ nrio ten, able care to make the oorrecrion accur^ 
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breaks. F!y;ure 8 ^ivt-s the driH iuii tue of A, 
(center) on ihr luater area, tlw njx‘n circNs 
Inferring to varial I ttiis ohtairnd l>\' chan^in^ iIk> 
racl'ius of the inner of ihr heatecl ri'^icni. 

^while the sf>lid circUs hclonj^ to data (»Ki.iinrd 
by varyir^; tlie radiiK f*f the outer i‘dee. Appar- 
ently there if no laiye 4li!TiTt‘n(\ U tweru 
t%eo Si^ts of dat.e 

Ibscr>sii>N 

* The gas flow whieli rK'ciirs is a (.'onitrinalion <tf 
*n gcncral^movcnient of the gas m ar llj( hot sui 
J^acc inward toward the ayis \eith .a Irarjsh r ll/n\ 
of fvtrt of this hot gas across to the outxxard 
moving coW stn ani as^ illus!r,ited in lag. 
^TT)c hot gas Bows across to cr>ld stream at a 
rate which ft pons t ant for each unit of area of 
piatc surfacc.BThc truth of this statomenl is 
Apparent if one notices th#at Ix'Jth the force artine 
puelPlhe ga* toward the rim and the are.i 
aerpH which it moves in flowing toward the rim 
^ncreaae directly with thp distance, a, from the 
^ Judfl of rotJtititm. To maintain approvimately 
* COfistant ^)retAure throughout the gas it is 
"rue ccua ry that, intt^d of comprpjft^ occurring 
tbe b&L gai ttream moves tniitBfd, a partial 
' jJ^ j j^ove m ept acrjpi to the Bold fereani mutt occur 
ootnpfnaate for the decrease in volume avaib 
liiii Afto iceept the outward oiov^Ag stream 
'^^erinf'a prcmire deefoaK. For B given 
_ jt biward from a to a*— ilie decrcaso 
Marratj^pf Aow ft (roporcipoal to Mda be< 
tk ftiea fCioiB aditdi^tlie Boar oecun k 
~'^Id « ud tba debnae la tte foro^ 
Bm V j^ftnort i oosl lo Ai. TIU 




(^/N^ilOO 


lOO 200 300 ^ 

Tsmpereture Oittorwce. *C 

1 iK 6. l.ijuitilTriiiiu M'jJwir.iliurT i'* 


40 




7 " h 




_ ii' 


\ V, * 


In.. 7 . I.llrii 111 h< -tUT .irr.i Mjj >n mil -i-p.irMuin 

I'iir Lirj.;i- hc.urr. T lii .itii .it* .» - 4 rinV ,V» 

^ a 62. 1 *ir vTu.ill hr.il I T, A? ^ 2*>u { luMu r ,ii*’.i = 27S nn’, 

A I* n,68. 

* ^ * * 
decreasi‘ nui.st Ik eipiil \i* the (Invs To tlu' roh! 
stream. The arcaof ihi pi. me |»,ir,ini 1 lo the 
whcvl surfaces across w hieh this flow occurs 
obviously h jvo|>orllonal to lufti also, sii the ratio, 
the flow froiu hot to cyiKI stream ptT unit area 
of whdel surface, is constant over the whole 
wheel 1 ' ’ ' _ 

' Ikin^ the dimensions of ^Jk6 apparatus, the 
viscosity of the gas. and approximate values for 
the tempefature gradient the velocity of flow is 
calculated to lie about 150 cm/aec. at thc iniuT 
adge of the heater and 500 cfti/aec. ai the rim at 
175 r-p.Ri. Tlie hot to cold atream flow is about 
]5 cm/aec. . uader itieae ooixlitiorka. At other 
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. ‘ , t . ' » .P*>FUSI0N AMD gravitational FIELDS . ^ 

^ r ^ ^ ”«ghborbood of 

uicrcaje* of both th€ rite and 
^ bnum teparation with incrcatir^V brcalc 

. "ZltT l'“‘‘ B<^'3fe^uddTn' 

, theae condiiioilT’' “* ‘“^bulence set. in und< r 

‘ the hot constitucnf near 

res,*.^t ^ established rapidly with 

those for 

• • not 7' 

i action shri la counter current 

1 * flow. cqui'libVium'^^^^*^ directly with the rale of 

: V est.nblishcd for the whole r.in"e'^oUtxa'dr* is ^ "’oving to the cold 

‘- that', he breaks in J'lgs 4 nd 5 . e n"' T""" "" 

. caused l,> biHurc ,o establish ent.ilibrium ra,h?r 1 

thaii by turbulence. The rlii .f soniLuh.il purified. 

this inlerpretijt'oii is the shari!iieis"*w?ih^^'h"V *'• ‘i rlain also that turbulence should 

the breaks occur. » ic i set iii for this t\]x' of Ilow at s<iu)( what lower 

e ' The linear increase; of and X niiK .k„ , 'elorities than for ihow e-xisting in the standard 

, of the heated surface indicates strongly that the ‘dermal didusion ai.jx.ratus On the 

most .niport.y)t part of the current flow is the dlT ’'‘u i' “ "’ '• 

"'O' ing res,lc.''.‘f h "‘‘h 
cold streamy hich fias been shown above to , ' . 'h‘ ‘..unler ( urrent veltxity may be 

i y « occur.at a consUnt rate per unit area of heated l ' h*" "hcc! apparatus be- 

of the ditsf-inm fr^x tU l inintc n.itiiR* of the coniaci 

i.; »xi. *,«,.»». ■feiL^.X'r r 7r"» i-- - 

* • ^nich IS just leaving to join the coki 
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CoJd iWaI 


Hot Witl 




Fio. 9. TvfJi- of flow ukinK place while apparatus is in 

operation. < 
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Stream. Ho^^ever, since the rises Mere ohst rved 
to continue till the mEiin part of the gEis was sub- 
jected ton field nj^iroximately 20 limes that due 
to gravity, it is relatively certain that the ordinary 
Clusius-Dickel, Brewer Braniley column would 
be much improved if it were possible to increase 
the gravitational field to some ten times the 
normal value. We should expect all theories 
for the actions of the columns to show this 
possibility. 

The wheel method seems to offer little promise 
•• a competitor with the oolurniiar type of- 
app&ratu. Our apparatus was about equivalent 
in Action to an average column 6ve n r Wtf -ffrt 
** *• po««ible, liowever, tb^t ^ use of 
■fcedsof much larger imlii with suifaces heated 
■ ' ' . ^ Brnnes or wperheated ateain batead of dec- 

tor Mi •Son! a 1 m expensive method of 

‘x'- ' ■ »■ • " 

V ^ 1 ' r ^‘\v v . vv ’ 

^ * ' V . /. - X 4 . to ‘ . A • 


1 ‘ 






T 


i. ^ 
' ‘•■t; ■ ■ M 


-iM 


'H .1^^ 








J I L V . I « .1 0 
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A Simp5e Theory for Separation of Gases by Thermal Diffustoo* 


. -.K 


1. J. r,iLLf:sriK 

kr\riif,h of Pky^u,tt Ckrmtiiry, oj Terknaio^y, Cambtidf^, 

(Ut'Cfixnl Maj IJ, l^JV) 


i } 


I-<ju.Jlion- ari in .i -ii^ipli ttuniirr rrjujjlint; 

ihfr iiri Uini|k.irilnii iw of r.uh >‘|nvir'. jrro^- a pl.iiir 
UjvK . n 1 MO t fif /h/// I.M f r- Kt f fir niivf urr m i h*- 

iiniouni of h i. tutni i! .n no- ili* pl.jnr lv\ j 

ritiirn tViu, i1i>m j-^Liitird (u<r'>.*s,ir\ lo k* rp thr 

I>T» --un .nil! i- .is- uttii'il t o r.irrv h.H k t hr \ .irioiis 

ii s 111 ihi prujuiniohs in wJni h iln \ rvisi m ihi- n* iv;h 
UirhiKNl I h< .ivir.iK* N tn|N f.n iiTrs ijf ih, |,,\ rr- iliflrr ti\ 
<^7 , hut rhf !N>nifi.irdriii ni ot i .k h ^\ti k - Is jssuriir^l indr- 
|>»-nd» Ml ,ind I .,h uLdifi in .iri\ l.i\4 r in ihi tin pfr-suri- 
of an idi .il ir.is .n j on-nun in|>, r.ii urr Iv r.di ul.it i-il I hr 
ri-'ultinij «‘<|U.itii>n for fiin.ir\ njivturi-- dix-- Inthr th.in 


giio I hr ordi f of ma);nitudr of fhr ob^-ri rd 
1( ap[>. .ir- to Ki\ r an upjx r linttt . rif hrr in ifre-rrornt %b^ 
(f.il.i or s-onn Mh.il highiT up to aU)Ut t^\rv thr oUfrv,^ 
\j1ur and to fit daia sonnuhal br-tlrr than dom 
approvirii.ifi’ r«ju.itk<in of (‘Kapman Thr aj^m-rrirrM 
I^xiri-r fi»f mivturrs. ront.iinin^^ h>dTov;rn jriff 
r\ir ihr hmt r trni/'H r.if Uf r i- cvfrrnirls Thr 

for mi\iiirr- of ,iiu numf^^ r <if -jM-cici ar»* ^rnipk * Thi 
Indir.iti tfi.i! tfn -• p.n ,if mn of imo hf.i\ ii-r nhoukl 

Im irupi.utf! hv .nMiiNin of ,i l«L:fit v:.!- An atirmpt \i 
linpirovi ih, 1 ijn |T I.m- !»\ nu ri mIui I nin of inr.iii fm |., 
1' four).! j n, ,jir h S-, ijTili -- ii 1 m r,if \ \ .dnrs jri‘ to t hos^n 


I\ I koliK TION 

0!X7\ y<Mrs SortM <iiM n\ t rod tli.ii p.irli.il 
si'par.tlioii ni.i\ o( ( ur uiihirt .i litjuld Milution 
ifit 1>> dC4‘t! ill a vtTlical ihi rnt.il ^r.idu ni — ihi* 
hoi (Mid IxMiij^at ihi' uitjMT U xt l in urdt r lo avoid 
cunwclioii. A rrriMit inxcsli^.ition ih.ti df 
C hipmand Thin v -(*i^hl \(Mr.s lafcr it w,i^ fttufid 
by Chapman and ncxrison* ili il ihi.s t tTci I iakt‘S 
plact* also in the rase of mixiuro^ of j;a 5 x*s. A 

reCi^nt spnifTiary’ is thai of lbl>>.* 1'his dis<Mjvi*rv 

followed the theort*tica! firediiiioti of Cha]tm:iid 
of the saiDe year. Th^effect was ais^t prt'dictwl l>y 
En&ko('A ^apriLin's thwiry indicates (hat the 
molecular diamelers are of ImiKtrlanct' as wel! as 
the molecular wei^jhls and he has suj^jiesied* that 
«paration by thermal diffusion may be of value 
for the separation of gasi*s of equal molecular 




-jx f i.d mriltods are adopted to 

1. 


luro, ufd('S'% 
minitni/(> ii. 

S<'p,ir.itit>ri Ity ihnrni.il diffusion did iioi 
pronii^' to N‘ of ^rr.H pr.u lic.d value unlit l\<\ 
year k lu^'ins and I )ii kc!' fftutid ^ simjtlt’ uav u{ 
fa>i\ulin|; ilu* ( fh'c is. 'Phis cnn>ivis curlousK in 
ustni; a hoi i/onlal tnn^HT.il un* ^*radi(M)l 
twct vctlical u.ills ( onMTiion, uliic ti 
(jMiUtaU- S(‘par.ition. is hiTe responsible, in 
pro|HTK (h'siy: ned appar.it u^. for an ae'rumd.itivt 
effiMt. Calculation by the aid of the simple 
equal irtn prtst'nli'd lx‘low indicates a muliipH. 
cal ion of the* effect b\- a fa dor of 2.H lo 50 per 
meter of l(Mi|.iih of veriical walls. 

Brewer and Braniley* have a\sty obtained 
mulbpbcation of the effect In the .same general 
manner. It is clear that we have a new method of 
separating gases that promises ttT^orlc when 


w^ght dnd of isotoptes. ^ 

VEfrimett and Shulu" found g^falion by any difference of molecular weight, 

thermal diffusion lo be an important source of airangement has t^n found to work 

errtJr in the measurement of chemical equilibrium liquid solutions by Kt^sching 

the stauc method in gases at high tempera- Nyirtz'Vand Clurius and X>ickH.» In ihb 

the molecular weights ordinarily assigned to 


case 


. ^ — , - — VI lU 

^ ContributK^ No. 424 from thr Revrtrch T^bontor>' of solute and solvent do not determine the aepo/a- 

perhaps rather the paiti^ vtihirherper 

arm i a a h ■ i k « A k a — a ^ ^ t * 




wywcai \^nrmi«(ry. 
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in the solution : thus* acetone in mixtiife 

with water is cxMioentrated at the hot erid. In srf 

- / . . 

*K. Cliuiuf snd G. Dickri, Ntlurwim. 29. S46 (Il3t> 
(IW) ^ Fhyt. Rev. S5. 5lb 

.. >*H. Konchingsod K. Wim. Nteurw'tm. XT. It0(l9l»i 
“ K. Cludut snd G. Dickel, NalitrwMt. 27, 148 (191S)‘ 
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tHat we Ire coocerped only with gaaeoue flemn vdodty U oorreepondjog to tW 

0u\ture». tanpcrBturr r+dr, b then {nportional to the 

In ofder to njrive at a working formula, pixxluct (•4-l-dai)(r<+<k4). The difference In 
Chaplin** has amplified his more general theory bombardment (oocnputed at an exccas down- 
.i^suming/hgid, elastic and spherical fDoleculea ward) ta then proportional to the difference of 
jnd hy j^prox'^mation. The resulting approxi- the products, dCa^Ci). 


p^)U‘ formula for a binary mrxtufe is of the form 

i4xi+Bxi 


Jbi^dxi/d In r=- 

f 1 +C->^l/xi + ^Xt/Xi 


( 1 ) 


where X denotes mote fraction. In denotes natural 
and^the coeflfidents A \o D are func- 
iu»ii 5 of the moleci|^ir weights and the ratio of the 
jijnirters and can be calculated by equations 
jjivet^ by him plus th^ relation which 

the reader caa supply (/ora considerations of 
Vvmractry.t 

The r»hser\'ed separations arc usually less and 
much less that those calculated from Rq> 
jl). ^at Ibhs and others deal with a correction 
equal to the ob^rv’ed value divided by 
ihe calculated, theoretically Rt is lower, the 
Vof ter the molecules. . * ■ . 

^According to Eq. (1) "the separation is tnde- 
|i*ndent of the j^i^^ure. An experimental verifi- 
cation has been given by fbbs, Gre^\s' and Hb^t.‘‘ 
A k 4 . ^ 

"DeB»''AT 10W TBE.^lMPbE EOLATIONS 


We shall for ihe simple equations suppose the 
factor of proportionality the same for all gaseous 
species, and only later discuss whether this is to 
be expected. 

If now this difference in bombardment is put 
equal to zero, as the condition for no net flow 
across the plane separating these two layers, we 
shall find by applying the ideal gas law' that the 
pressure along the gradient is proptirt tonal to the 
squarC^rooi of the temperature, a result known to 
be correct for very low pressures and capillary 
tulx^bythe w ork of Reynolds'* and of Knudsen.'* 
As the gases have l)ern supposed to Ijomlurd 
indet^ ndentty it is evident that there w ould be 
no difference of composition along the gradient in 
the steady state. (There would certainly be 
transient differences jmxJuced if a gradient is- 
suddenly imposed). 

■ At ordinary pres.su rt's and tul)e diameters, 
however, the pressure is known evperimt‘n tally 
to be practically constant throughout the gas in 
spite of a temperature gradient- \Se make the 
following assumptioq. The gast's bomlxird indc- 


, 'Suppo« the vmjtelga*oauiiin is composed of penjenily and lend to produce a higher pressure 
^]nn Uyvri th^ exchange molecules by inde- higher levels, but a section of gas a few' 

^jgiKknt bombardment. The bombardment per oi^an-fiee -paths long cannot sustain a pr^ure 
r-jt- .s in tViM i>nw:>rd HinM-t4nn ^ fteclionsof gas are continually sliding 

down the tube, and this backward flow carries 
the various gases in the proportions in w'hich they 


^cooA frihn a given la>yr in tha upward direction 
Vffisofkind tb^blprofionional to the product 
0f its4C^rity mi in tbela^ ancTiU inean velocity 
The .latter la^to t|p ctlgilMed from tbe 
•j^quatioQ . ^ ^ . 

i ^2tCi-0^2l(3^7)V«^ W 




occur in the teciioB. 

)n the steady state kh^ difference of bombard- 
men t per aecond is therefore not zero but is 
«qua)'to xi4f. whei^ xi U the mole fraction of the 
kheiv CiW-llie root meas ■quare vdodty and th* mixture at the given level and «V is the 

}|| tie aquati toot o^ iaoltaiHf TV> back doi^ the tube and 

^pifftiaiAiieat 'pcr.JXxMMi Arraward Jtoin die .rmaa the alane. Oenoe for any gaa 


^7^ 

. ^ ' 

' U; *4^ *• C , 

*(bc.(UidM)«h«M( 

♦j. H : 

.Ori«nto' ry. 

ppesrs impgB € 


c*} 


.ohereJUa the aame for an gaieaat the givpn level. 
t Mtadap^ Ovoa'arWA gm ■*> , IVnlore' at ao^ #yeo fevd the expreMiofi 
_ 3 lit. haa die aame value for anv na. Aa the 


f|(a^()/s< haa Uk niac value for any gaa. Aa the 
. ^ r pole frattko eqoala die dcuity of th^ 

aad intlDk iKlar ftfll 


Rryaald^ kn. Tiaaa. IM. 11 (ttlO). 

AM.d.nydka».m(>w)- , 
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dK-id.-d by the sum of all .hr drositirs at the desired for a given ratio r/ 7-^ 

«n^- level ih* evpr.-sMon dlr.,. .) «, is the same by it the rat.o 6-x, /x. from 
for anv k*>. ' (d lo r,, + d In rd- of the rat.o o -(1-x, )-(» -*. ). Ui 

' No«bvFu <2' d In -, = id In 7- and from the x,'-Mt.-») (6 - 1). The ratio a run. het^ 

iav. of idial !aM>. appli.^l to mixtures, ve have the linii. 1 .(*•/*-') ' -Tl'wfryi? ' 

px =n RT arte therefore for eonstant pressure whose logarithm equals J(m. m, IJfogfr/f). 
^»ng the gradient d In ».=d In x -d In T. ff the pressure .s not awu^ ^ 

tlaking'use of these ,w<.'«.tT. rential equations -(4).and (5) are readily modified and tl^ int^. 
andof^hesul..Autnmofl m, for . . wv find that , ion easily earned out for t*o .pea« if we kno. . 

1 m.(dlnx^idl^r)ist^,. ^^.meforeaehgas.«r how.the logaHthm of the pressure 

^ 7 in simple senes expaniion. ^ 

I «• (d In X, - J«l In T) Areording u> Fq. (5) ihe maximum value of h, , 

‘ (d In *v. - \<1 In 7 ) ’for two given temperatures is reached when 

* . , =n m,(dli..v.rSd''’ ^ * x, = [:i-(wi m,)'] O-"” (*) ' 

^ . where, it will U* n-nrn'niiH*n*d, ihe m’s denote 

■'“5"h:; tS >.«■< <-= "‘I'aiid^x^tr ' - 

j r * I il» ii " T *' ‘ r»fi= 1 . ano Xi — i wbm - 

fifi >W 2 = 0 , l\\iifTini<‘nt.ill> ibr maximum is found. 

ai a I somrwb.it i 0.5 for m r m j less iban 

unity, except fM*rhnp> in mixtures of bydrf>Ren 
aiul lu'lium. liiTr and MasMiiO* f’>elieved 

t M- ni.ixiniu m !f> li<‘ m t be ollu r side <>f the (Ajrxt*. 
l»ul ibr fftur jx tints iirV Mimc^'b.it irregular ;ind 
iTii^v iu>i c|uiii‘ di'ininuu* ibc m.iximurn- 

Wdu n 1 bi ll' is jn> niiml kt q of spi clrs wr have. 

i'ltn’i jVi ri n^ 1 with tUiy t with ibe .lid <4 

lai ( 4 ) ' , • 

dv. I / r 1 


■■ ' 

-- / VaJ 

- 

' I- ■"=.? t 

^ t ^ -4 


and ne eastii^' liitd tbni 

% 

^ ‘ din A I 


-r “ 7 


^ d In 7' + 

For N‘ltiT cf^pariNfin xtltb (. b.ipmaii > la^. (I 
it ran l*i‘ put in lb** form 

7 ? A , ^ - 


dAi ^ 

^ In 7' ^ 1 +/^"a 5 ;Ai 


m 

vklnre’B'»l(M!: for. natural loganilmis 

and m, In view of the crud' tre.nmeni 

ohhe thprm. 1 l |;radieiil ^^M■d alK.ve, the similamy 

. irf the* two tx^ialions. esfxx ialK with resiwei lo 

ihe rxTurrenreiOf the lenus’rature. is surprising. 
' Nb aXsumjdkwi IBiout the nlanielers (such a.s that 
kheir ratio W xetf) or unity) has Ihvu found th.it 
«ill n»akeEq. (l) agree with f^i- ( 5 ).. 


ni,^ 


d In A 


A. 1/1 1\. 

I - - Jd In T, ft)) 

,.v, 2\m, fit,/ 

= + ( --A-, )dln 7\ tlO 

2 \ ffti / 


mi 

. /tx . - If weadddptbfiMyKqs. (tn)in whirbf run^ 

* ♦ill n>ake Flq. (^) agree wi a]- ^ .-ilucs from 1 to <7. noting thaj Xdx,»=0 and 

; ^uation \^s mho wc bh.ill rliminate all variations of mok 

•' . 'prcncjliiate iniegration. h>\ .assymmg ^ Pxn.nt dx, and obtain, after multiplying 


* I *«niial to^lheir average values. Thi saiw sno 

• i for Eq. (5). Howexer. in<^- , . Im,x4 In )n7, 

result (or it U ^ 




. , »■■ f, 

'Tv* w 71 ^ 


Hence d In Xi. d In J {1 (12) 

where the sumpiation is over all species. 

If (at very low pressures and with tul>e‘of 


^1 *11 vciy 

V*, /s'v ■ tniall diameter) the pressure is not constant ovTr 

j.- -i . > ■ /* 7 . * ^ gradient one can show that the right- 

jSm« Indicate towbndlng Mnms. hand side of Eq. ( 12 ) must be multiplied by 

V' ^ This cksi be solved by successive approximations, j, q a Eltioit »od !^Ldc Nfasaon. Pm*;. Koj ^ 

^ i^e separation curve it fLowlon) ilOt. 57 B (l« 2 Sb ^ ^ 
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THERMAL DIFFUSION OF CASES 
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K** I l-.\rr>.s molD frart ion of th< hra\ ii r in thi roM rharnfN-r |>1<>n<-«l .i^ainst 
1 nr nu)l« fr;iri u)ii of thr h<-a\ i»t jja*> in ih»- ro!<i i lianilx-r I >.il .i r*f r.llioi ! ami 
TrnijM'rat ufi"- jInjiji () antf 5f)0° Solol ruivis from K<i i»rokrri rurNU'^ frcirti 

K<|. (1) 


I - J<1 In /> d In 7 ). In ihv limll. wh(*n lh<* 
"jH-inK irdinen! is not arrompanitHl l>y a rrlurn 
ihc^fartor Ix^comt-s zt^ro, and 
ihi rni.il s<‘iViir.i!ion \Ttnishrs. 

I f|iJat?on (12) can 1 h* :ipplic<l to find the 
I'o al effect of forei^Tt jias^ s on the s* para- 
nnit «»f two jLt*is<“S ai kind^> 1 ai\fi 2. No evjxTi- 
111 , 111 Mvm to have Ixvn made of this kind. 

\\i h*tv e for ^as 2 • 

* 

^ dinar* din r=J(l — m, ^wo-vdl (k^) 
If,,in which tf>^eiher with Kq. (12) 


dHn 


(14) 


Comparison \mth Kxpi.kiMi.si ai. RK^t,I.Ts 

1'ij.jure 1 shows thi- s<'paralioiis found l>y 
Klhott and Mass<in'^ for ihrei- niixluresof 
o\<‘r prariiciilly the s.ime irni|)<*r.ii ure intervals, 
aUiui 0° to The M*par.iiioii> in (K-rct'ot are 

j)loHed against ih(‘ |)i*rn nl of Immv v j^as in ilje 
Cold end, llniu;.:h averav:e ix rcent of he.iv\' ^iis is 
more conM-nli nt for theoreln a! purj>os<'s. d he 
<‘onliruious line is that ylven hy tlie iniei^raliiJ 
Kcp (7) and tlu- Ixoken line is that ^i\(‘n hy 
Chajini.m's /ipt)ro\iniaie laf fl' with apfiriixi- 
niati* int<‘;;ration. 

Th< a>ireeinent of lap (7) in tlu' first two case's 
(111 and He, Ih* and C'( h) i^* imprt ssixe, hut the 
dis»i|^r<.s, menl in the lltird c.isi' (Hj and ( D^) is 
not to Ik* denied, as tlu‘ Indirai loris are th.it the 

dat.iari not t^ndow ,l>ut ralln r so*iu \v hat loohi^h. 

* 

\\ h(‘n other d.ilAi are t^iki ti lnlf> areount it is 
found that th(‘ ()l)b«’r\ed m parjtioris *ire usually 
less than those calculated from lap (5) or (7), so 
that Kq. (5) is ^ood emm^h with appro\imal(* 
inte>.:ration and (omparisoiis are Ixst nrunh' with 
the aid of the fraction which the oliservtsj elTecl is 


^AccordfnR to this eriualion, t?^ relative M-pa- 
raii*^' ^*ases hy thefmal diffusion, defined 

.i> the left-hand sidtw>f Kq. (14), is inverst*ly 
j,n.pntional to the mran ri>ot -nmlecular weight 
of the mi.vture and ikcan tht'refore l»e increast'd 
hv addition of a third f;as of low molecular 
uei^ht to decrease this mean. The* limit of the 
nw ati for^ddition of gas 3 is m,. appro^u ht-d as 
,h,- .imposition apprfA'ifhtti that of pure ^;as 3. <-.,l,.ul:„ed. \\ hen K.i (1) Is used this fr.ic- 

,„d .It the limit the egert of adding pas 3 would denoti-d I.y R,. When |-:q. (.'!) or (7) is user! 

1,. u> miJltiplj' the relative w-ft.raiion by the i,y 

riiin {»iiXi + fti»ri), ft>,. where i. and x, are the Novi' either Kq. (1)or (.llounht tol>e valiti for 
mf.le /ractions yefore addition of the third gas. purpose of comjxiring one iiis’estigator's 

Fur the sqjpration of the chlorine isotopes 35 and ^'ofE with that of another when the temperatures 
■ 37 !>>’ ih^mat diffusion of hydrogen chloride the cx^mposiiions are not too different, ^'et the 

irji;iralion»w<M^ld be multiplied in the limit a work of different investigators does not agree 
little better iKaii fo^ times by the ute of when compared in this way, as can 

bydrcjgen pM third gaa. Thia oonteQuence of Eq. ioroelimcs be Men with little or no calculation. 
(U) h^ recently bwA pointed t^t by the Furthermore Ibbe and VVakeman'* have p>oinied 

** author ^ j. 

• -- '• uT L. Ibtx and A. C. K. Wskriran, Proc. Roy Soc. 

>• L. J Gillnplr, J. Cbe^ Pkym. T. A|A(L) (1919) (Loodoii) AIM, 613 (1932). 
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^-il4l> I I iiiun f*J //vj (' ^ ran£r of trmpfmturr. 


luiu<7 urt' 

tooc v? 


-41 -51 -5K ► 78 -ItQ -179 
^ 87 85 75 61 47 


TakII II limr\ C for r\iriou\ nnxtum I' rguiit i rufjo^f 

ohirrt'i'd ^rft^iiiton m-fr th^it i >jji uiiittd h \ Kq ( 5 ) 


ll< 


8J 


95 


11: 


N, 


88 


“i: 


The mean difference is favor of C ii \ s 7 x ^ 
h\^:hi^X fiyjure for R, is 78. whereas TexomlilW 
in six li seems clear that Eq. (5) it ^ 

only simpler to apply than F:^. (1) but giv^ 
n>n>icleral)ly l)eiter results. Furthermore 
results of Kq. (*>) are sometimes excellent. 

General Discussion «> 

8* _ may evp<^rt that the observed separa^ 

76 'yiH not exctn-d thr>s(* calculated !»y the new 

^ s»e)dj>m (evn^pt at extremely 

77 t em|H“raJ urcs) fall IxOow 50 percent of 

'' cal cu la It'd valui^, 


It may U , h(twever. that Uic p roVi so should ht 
marh‘ that the e\|x rim(*ntal value lx- obtained b\- 
apparatus not trx> dilTi-rent in character from tht 
varhms arrant^emeiits already ust^d. For, x\^ 
equations pur|x»n to determine the wqxiration U* 
.me.ii)s.ofonIy llieniUKl) n.,nur variables. Ncni 


^ thf 

problrni ^ not look lik< a thernu xl\ naniic oj^j 

and nondu rnuxlyfiamic variablt^s should" 1 ^! 
cviMCted to enter. Hut, |MThaps In raus^* thi v'da 
not 4 ‘Uler t be apiir< »\inLife equal ion of ('hapiiun 
the evjx rimenters (dien re|xjrt only thermo! 
dynamic variables, omitting any d>*'rriTh^ de- 
yscriiuion r>f apparatus dimensions, and they do 


^ . out that dx' d In 7) is not really dt'tt'rmlncd 

^ by thl* cunipo.siitdn as Inuh equations indic.ile. 

for^ p<T(Vnt COj with they find 
■ ’ ;^i«=0.42 for temjHTatuns U^luu 144° and b.bU 
. - belweien 14^ and 3U0°. Also at very low tem|x'ra- 
. . “^wres kt antl^ i^erefr>re dtTreas<*^A^*F\- con- 
. €itlerabl>^Th\is for the c.\jx*rimont of Ibbs^, 

Hirst** with 46 ix^rrent Nj and ar^oib 
■ .r* hi^jh^emperaVurV^tb®. chi* values t»f C arc as 
giv^n ip Table I*. T^e upt>er limit is K.5. .Similar 
K hold for other rnlxtures in\^stiy^at(.“d by 

' ^ **^'*”^^*^ ttixiures of monj^4x^ic ^as4-s. ' • — ■ 

tabled jM^efcn- U- v.-ry studiwi ih.- possil.lf eff. d al 

. C^ct. Ill fW Tasi^ n ittr m^s (or extremily v.iniihl«-s other ih.iii the jtri-ssure. f«.mp{>. 

1^’ ienul^^ires ha\-p betm omittcNi (or the ^^«*'^‘nuMemp4T:itures.,7>^^ 

/ gipper limi||||iaund) and other results averaRed. It ^♦V^fver, enough aRrei'ment U-tweni different 
J» not pre^tW as a critical summary of data, '^ith different apparajyix'm indicate^ 

V oiBly^'io illustrate ^ generic) detjrc*e of variables are at \e^ 

' A^licabilily of Eq. (5)! ' sufhrie«t,^>^^ nearly determine the decree jof ' 

; Tlie valu^ lOOGranRO from ibodomn lo44 ordinary practici*. 

.:; jiw mean for^hydrogeri beiny especially low. In\ ‘ ^ 

V iertain cases (the corresp^mdinR ntj^lor the kparation hv Vf.rtk al Paraplhl Walls at 

- -iPhapipan approjpft^te equation) has tiifci i calcu* 

’'^.latcd and Table III gives a comt^risofi for nine 
. peases. IMien C ts not the same in Tables II and 
it U because in Table III the value is f<v 
. ptperiment for which /fj had been cal^ 

J lated, whe^as.-^ Table II gome attempt 'at 
^ *verikiQ£ was made. . / ■ 


1 


Different Temperatures 

If .the qif^tily C is calculated for the expen- 
ments of Clusius aqd Dickel/ values are foutaj^ 
> different order of magnitude. Th'l^s for 
separation of the isotopes of chlori^ lOtk? s 
found to be 5fKK). This indicates thaTiheir 
Apparatus is acting as an enseml)le of ^ units iii 
Taii.s 111- Cojnpariipn of C ami /?,. 
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TilEtlf^L DIFFUSION OF-GASE$ 

CUC^^ Am tbc toul^ength «mi 2^ cm, the 
height «<* equivalent unit waa 5.B cm. 

Fof the ifcparation of oxygen from air they 
ttsfd aj^raius of two lAigth* : I meter and 2.0 m, 

Th<* qf the equivalent uniu aj calculated 


US 


^ the eguationi are hoBOgeneoua \n mt the 
Li*u cancel if Mmumcd equal. It appears that the 
beet we can do at preepnt ii to put the quantities 
Li equal (or ignore them). If we put them equal 
to the mmn free paths, as calculated for mixtures 


from Fxi the nifnrwmr. ™an iree pauu, as Calculated for mixtures 

jrt .1.55 and 3.5B cm 8 ^fd as pure, from any ordinary values of molecular diameters. 

In the case of — .r. .• r « calculated separations diverge for the roost 

the case of their separation of carbon part worse from the data. This can seen from 

the ^uati|>n for binary mixtures in the form 
dlnxi xi (mi/fFii)(L,/I.i) — I 

.(15) 


the 

dioxide and hydrogen they reported 40 
CO; at the hot end and 100 percent it the cold 
mdnfa 1-meter ful>e. Ufing the integrated Eq. 
,:) ^i^h a value of (7*0.60 it is found that even 
:: uijits in cascade would produce 99J&4 percent 
CO; at the cold end. 

Iju-bovement of THE^iMPi.n Equations 

► 

If the'layefs of gas in the vertical thermal 
j^radienl were strictly isothermal, differing pro- 
jrp«xTly by^dr in temperature, the resulting 
t>qu.!tionB ought tn be af>oul as'acrurate as the 
calculation df a pressure by similar 

mt^tljpds, i.e., w^ithin one percent even for mix- 
lurts^tainiqg carbon dioxide, except when one 
iffnperature is exfremely low . d 

There is no mathefnatiflil difficulty here. The 


din r 2 Xi + (^f/m,)(L,/I,)xi' 

Now the right-hand side already comes out too 
great w’hen Li At* I, particularly when sH'mTia 
large, as in the rase of carbon dioxide (2) and 
hydr(»gen (1). But as the ordinary free path of 
hydrogen in a 50 |x*rcent mixture is alxiut three 
times that of carlx)n dioxide, this is equix.ilent to 
taking in the ^mple equation a ihrei^fold greater 
ratio of mt Wj, w’hirh results in a hirger ralrul.iied 
separation. Exc'epl in the rase of helium, Li 'L% 
usually excet*ds I as estim.ited in this x\ay ufien 
Wf Wi is taken to exa-t-d unity. 

But in dealing with gas mixtures, fiariicularly 
when the ide 


tttmequaUoAs also result if we calUhMempera- ’‘i"'*" 'he molerule crc«.MnK a 

.,«« r-dr. V. and T-t-jir at three’sucressive ** *“ 

>IK» serving to boo^two layers and write used for /.. must take .Tcrouni of the 

5-dr/2;--««/J.etc.nraioaverage values in h 

tfc- lon-er layer and expreAni like T-^dTIl tor hydre^en. the averaRe distance that 

die aferage in the uppw layer. But there is a “ ."h 
ph)-*®! difficulty. For it Jbes not seem probable 7^ 

Ibt the different spedWobnu across tlH^ plane " he corresponding distance Jor a 

,efetTV*/ro«« the Kime aWge di.Unce Let the T'7 According to the present 

■^eciem i tWTfum below Jrom the average , If impossible to obtain an 

^ ^ agreement by means even of an arbitrary (but 


^ , elpw 

(SstanW Li where the tem^rature is 7^ -- L{/L d T, 
thf density «F— Z*/L dfiA etc.; and come from 


smooth ) persistence function of the ratios of 
the molecular weights. \V'e may suppose that the 

^ b m ^ 


a^age dittanoe L, (or L< pin. . ^„ence i. determined in part by the nature of 


the intermolecular forces, in which case the 
Oftlinary mean free path is useless and .the simple 
equations obtained above ate probably the best 


AleiVnti^ — it docs not matter) where the tem- 
perature is r-fZ-i/Ldr, ftc. Over the small 
iotrrval the fiiticlidns can^ supposed linear : the 

tfwvc air pruuaDiy me uesi 

tity i k » grand a^age dUunre over aU ^arorking equation* thii cm be obtained at 
4*^'^ ' * .• * present. 

By this .prooed^upe all ^e preceding equadons It is of interest that Chapman's approximate 
ft obtained agiio with the sc^ diff<Hnce that Eq. (1) for these two gases can only fit data if the 

flwdeciilar WAght Is now divxled di a me ter of carbon dioxide is assumed smaller 

>jfL ‘ ' - 


than that <rf hydrogen (sl^put onc-third)._ 
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TA«tK III. ,o^ U-md,. ^ K4, 


and 5. BftECK 


S< HI T lOH 

O.SV Hn anil l.tf in'FK'l, 
iM in }■«< I, 

nl u u^! “P •** iVi 

O.yM in HCI (nt.iHr up at 


0*H*JTt A I 

liuil 

1.0210 

l.ODOO 

1.0076 


,1... h,..,v„.rr»„n,H.„..„, of,. I.i.urx miv,„r.. 
«> be lhal •hi. h h..s th. Rr...,...r dvnsU, 

*h'n pur,, or, ,a ,h.,,«, s/.m,wh.,( U.ii.r 
w« m.i\ ricloi,- ^(1,,. copniK.iicnt t,, 

•h.U one „|„,.h inrn,,s,.H ll„ „f ,h,. 

solution when i. 

.u.dpr....„n;i....,h,Ho„. of,. 

/f>r u h/rli ihv fuiu t furt 
c I 

7, l(.*p , _ 


.1, I 

% 


IS isisilivr, wli, r<- p ts ||„. ,|,.|,siu of ,|„. 
t». IS the of ,|,, sul.st.uur f .,„d 

. of ,h. sul 7 , livid,,! In th, lot.-, I 

br fijiirtinr) i> i»f n*urs<’ )H>sir?v«' fn, |h ,t 
f-mufaMU-nt of hi.ur, i,|,,d 
hns the fjriMti I tnolociil.tr weight. 

The iMnii' dc linifirm reronmirrui* if^ lf lor the 


^•idenitton ol •olutioni a>ot*ining mot. than 
two compownu. For any elution the Mim of 
e functioni for alt the eomponenu i. aero by 
Huler a throrem for homoRm.-ou* functiona of 
the lero order, and hence at leaat r>nc component 
muat be heavy, and at leaat one muat' be li.ht 
(eve,.p| for th,- trivial c.,%- at a ,x,in| where the 
d,-n*,iy at conat.inl T and p ia a masinuim or a 

nnnimuiTi) 

The rul, holda for all ,h,- ex,wrin,..nta that 
h.ive ronu- to our attention, includiny our OA,n 
-I bui .r, n.iMures. that th.. .^IJ-.-nd enrichment 
.1 iin.irv lifjiiiH f>r s<tlii(if)n h:\n the 

s.ii)ir si*rf> as iht furw tioi,/ 

• But front th. results here r. ,M.rt,Hl for th,- 
■ blonde, of iron M( 'l .sofution it apixars th.o 
Ihi,- rnl,- .l.ss not .d„.,vs .,,,pU r, 

In I he ,-.u„. of etdoHd.. ^ _ 

"V'''ht r «i,h the d..l., f,„ II, I f„„„ 

the I,,l,rv„tw„nlCnlu„l TMf. ind,,-.,,,- ,h,„ ,he 

f.,rf,.rrie,.|,|,.„de i.ep,si,ive .,s usu.d 
I 'ont;h the rnl,|.,-nd ein ielinient w.ie found |,i 

l-.•ney.,,.v..), |^..,Ie„ei,i.s.,r,.ol,Mlee 

■' ' *s'"' "•■npiiied rel.iiie,-!, i,, 

«.ili r ,,i 4” fo, I, ,1,1,. Ill 

'■ < fln.it ( li. iiii ,- 22 .tt„ iiHO;, 
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The Production of Concentrated Carton (13) by Thermal Diffuswn 

, Ai>nn» 0 . Nim JniiN 

1*, nt ,>( TAv'i- v. r*;iivrwO oj .\/rrrn,-.Mifj. \f tnn*'a f>oUs. 


\ (K. r 

4 1 II M .1 1 ' 
I ,ll '<^1 1i I - 
it1 o V .!,>i 

l .< > 111^ 

;iiM 4.1 M < 


lu.l .!iti,i-i.4ii 4 4.limui 7 4 l.4 t l.Mii: .111.1 iinlli.im* Is Umi: u-ctl f.f 

.11 ..i I 1 vri\ 4S li.'iii ' Ann iiiiIIik'.i'''' iiu lli.ini .ill- ri »iU)M‘«l ih u liu h [lif t '* 

1 .. i II Lii. 1 1 .1-4 11 11 5 I mil ' I 111 1 ( iiii-uMijUii ‘U I - M 91 I .iti .iii'l lil4 r> Oiinult 

^ vv.ii, , . IIM .1 \ii I VI- ii.liMiTi *►! ’l^<' **• i-n. ruv ilm- li'^oll- >11 j ir.tiwiH»rt ol 

1 J 4 , I ^4 li.-m^ I in. .|•II14•4^ .iiiipia I- in .iv;r* 1 “I w itli lli»' 

■ I n 1 1.< 1 * II ' '1 ■ 


T 


H I . t lu f in.il liill ii'i' 'll nn t 111 'll ' 'I i .iii‘l 

I >ii Li r li,m I'l . M lJ -4 il in i liunil'i i nf r .I'.i > 
lo j'liHluii nil ill nil in vvlinli |Im I i’ 4 *iU« nl 
ini 1 1 .iMil 


w ,1 


i'w 4 1 1 .11 ^ . l- 


.1 _M I . *1 ii i < >1 i 1 1 n 1 1 


W .I-* i i 111 ' 

-t r ni 1 . d 111 

1 lii'^ 

l.il' 

t ‘1 1 1 ‘ *1 

\t 1 1 i l 

uli 

i. ll \{ 

v\ .is 1 H J-*".!! 'll ! M C >1 ■ 1 

.1111 

. 1 

it I'l.n 

1 . Il \ 1 ll 

i i Iv * '1 

llli * llli' 

iii \^ I'l • n *« 

1 .ilii m 

j 't 1 *1 “ 

1 - 4*1 ll- 

} 

in 1 V , 

1 1 .111 .1 lid i h 1 - »■.. i 1 

0 






. Tin t 

ijiu -'I Ii >11 .11 

1 1 '-i 

, i 

1 (> 1 i‘ 

l\\ 1 1 1 1 

t'< 

ili^nni 

1 » 1 1 ^ ] 1 1 1 

K' t \ 1 > nd< 1 

1 lo 

f>. 

r-' >11 ll 

U-'i fill 

lo 

1 llu- 

l^li kIih'I 

1 ' 'll i*( null, 


n 

V ^ 1 ' ’* 

■dv. < ’ 

i ■ 

»; i 4 ti 1 

li.id 1 >i'< 

n iiii'i t .isi ‘ 1 

1 1 i ll n .1 

noi 111 

.ll 1 1 I'l 

1 i’ 

< 111 li‘ 

^l knsl 

1 P 1 inii s l Ills \ 

.lUi 

. I'll. 

t.ii 1 tlinl 

1 ll n^s 


tiiiilrij.; IK ni.itlr m !i.n-.^iliK I'l .i j'l >t • 'mih.i 1 1 K l- 
7 i“rl *iTi<l tli.il llun- \v.i'‘ .ivnilii'li- .1 Xiim'nl 

siLk'l' of .H'pn »\iMi.j U )\ ft t’l l^>* 

\i>c.of a 72 -li«'l t'liliiiun Uidki n inlt» iw" p-iri-- 
)■ ..mil < ln>.ti;,t'i ’ vhiiwn ili.ii 

^if T ri'pri >t Ills lilt ir.in-jKirl ol .ili'iiu ilit 

tnlu- aiui if ('1 is Ou- com rnl 1 . 1 I ion of ( ‘ I .0 

aloiiv^ilit' .ind If il)c’ r.iit of 1 1 m. i\ al t»f 

fro/ii (iic; ?tn\iT i 

Cx*‘7 01 . t I4ra^ Vvrili * 


lli.it ('1 1.^ sin. ill is 

(V ('i’' f t \i' [-( 1 f . 

„lu,, « :' // -....I /. i- ill. .•! i'll 

r.iM. 1 itu ivininn. .1 .. .ii< . nil .U loll ami 

I, . 11 . -poll iiiiilii \.inoii-- op. I..U 1 IU lomlilii^fm 

.1 "j 2 iiHPl iiilulllll -llllll-ll lo ill.' -t-flK’l .'III ^ 
))i 4 \ ioiol '' ' sl i;;.ilt tl. 

• i„ -ui.-iiiiiiiii>,’i" 1 'I P->I.’.|/. ;■ 

i(, .ss (■). 111..' ft I -i"-v 

V.li.i. . f- ill .iiin..'pli. 1 1 > I"' ^.'^ll■•'■ I lii> iVllut- i> 

111.. . linu- lii>- . nipii ii I'K iii>a-ili.-<l v.illii'* for 

11.. .’4 loot M.lioii' // ».iM-<ii>i|"ll>-'l /ro'" S-'l- 

i .m) ' I if ! i,.fi 1 1 in * ■ 

■ Til, . i.ii, I nii.iiip'ii' •iri' ■'!' .ii'im ^li't'- 

hkli .1- ill. I .I. I.i'ol ii|"’'> tl" I'M"'']'*"’" 

I (\.. t itiK HI I III > ol llm IokI' 

. , Mil .11. ill- ....iiM i!'i' 'l»-f I' "” ' ^ 

Ii .,pp. ..i> ill.. I ..p.'...ii.>ii i.i.-xir.' <>1 o"‘- 

.Pin,, ,, «iil. a .li.iiii "I " '•! t l*. I" ' 


iMin 




r,(i - c.i- 


4d lilt 

■ t*oliriiin 

Is 

1 1 

( t ( 4 >11* 

/u 



l l , Ison. 1 1 '1 

* 'K “ - 

1 ■*' 1 -i ' 



pris^'Uii 

*•( oni 


1 

f'i 

uoiiltf niininii/i- 

2A dti 

kr.r. 

(>) 

h.i\ t‘ anv 

>-111, ill 1 


whrrc A and // cai4 \h' coinpiitt-d in urms of 
j various consianis for \hv gas, and Oic pressure. 
tcfuji^TaiiiK' andMiiiiciiKions <>f tlu* rolufiin. ^ 
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letYers to the editor 


Yff ootnpiifrd tW ftbaorplion of the Wund T^rty* iritK 
tWai of annihilation rmd'uukKi from ihc 3.S-hr. Co*, aoder 
rtK>U{^h tr> rrdorr tho ionization to 1 pm than rifht 

prrrrnt. TK<' Cd 7 -ray i» roorp prnrtrating. An experiment 
m ith rtnncn!<'nrr counirrs also »hompd it to br (or the moat 
part a noili ar > rav Wo found rviderK-p for the pxprclpd 
Auk* f rh-< iri>ns (mni a wmplr of pun- radioarlivp Cd, 
distilK d irt viu uuib. fmni ImmUanUxI ailvt-r. This dfstitla- 
(ion |<xKiu<iih' s|y>uM^,/iMd nMn>’ Uses in the fit-W! of ifti- 
6< U) radi«kAC(lvif y. 

Froiu iVh.‘ rati«M»f ili<’ iiunilu ri of K and I. constTMim^;. a 
tht-^H'v 1.1 lij orn <*f U"-* n-<juiri-N a mull i pole ordc-r of 

4^T» ! ih f irao^ition Ijt-luren the tuo Mlvi-r sitatf**. 
The nil a'' or (-4 1 itUi’rti.il Poiiv* r-^irm crJcflFii ifiit td iM-rrcnl 
ih'iiiaud^ a ^illlil.lf. hut not ijuitr prt-i'i-c valia- t*f this 
niulti|inh r>rih r, tin lh4'4»r\ of I>ancoR arnl Mi»rri»>n.* 

If Ui- as^uinr ihf v.ifui 4 i4i \m <<»fr<Tl, and rah'ulaH' iW 
lift'liinr «d .1 *>.V5 h-v i ! in Aj: h\ nwan" 4if krf > 

fi^rinul.n ^-orriii 4 il lo llfhh am] I h]4-iil K C'k^ l4j nn'lufl4 
th-^-av l»v intern, d (-oitV 4 -rslon. \%4 olitain ,in 4 \piv1rd valm 
of .4(t Ht'. On this thi-< kv , niull i|*dr i»rdor> of .4 and 5 \fc4»ul4t 
Kive Idrlinii’S (d IH * am! IH* m- 4',. « l . 

Thi- aeri t riK’tit fH#Bi <11 thex- ihrr4- nu th4itj5fd oirnjiuliiiK 
tlw' ordtT jrwfkratt's fiirth4’f that lh»' Ifjinsitifin is ,in 
rathi-r than a niajinciK 2* |i'd4-, wi ih.il ihi- spin diffrrrrnT 
K-ttM‘in thi- t\io si.il* '' in siUrr i" 4 units. In \ii w «d tin- 
af^troxiniAt iot)<i nunh' in tin' th^-nrv, tbi- .igrii-nn n t im 1 h 
respi-ei to lifiHitm a nuist i-ncoura^doK fhi-ck. 

AW txish ti) thank fVohsvFf K. (). I-aun-iur for hi-' 
iiitrri->t in t>ls ^ork. and ihr Ih -aarrh ('orymrat i'nt for 
hnaiirial assisianov 

I-VIS W. Ai.vaki / 

|>pailn^nl o( \ Ill.Lyilfll.r 

5rikrW-> <'aliti>rfiL,«, Eil.tiRKU Nbl.SOS 

Slaoli ll. 1V«). 

I L A. DpIbmo.^- K Sliprr and M <’*. WliiH*. l^iyn. 

SE lU ^ 

• G. E. VaOpf 4- M« ('rrary. Pby* Hrv fS. .*,2? t 

•T smI C 11. Wrvliiai. Nature 134. 

^»E.' Kebo«i. Pby-* H, ,t^*0;, E N>l»»n and M H firhh. 

• ^ M. and f*. .vl<Mii»4f. miyj Krv-. S5. 12 i (IV.vj.i 

1 |i. Itebb and 4-- tlWrivbtxk., I’tvyw * 5. ‘it<*3H). 


^ HiiTiMUrr DeriTttioo of Thermal Diffusioo 

Thermal dUfusR»i»^ i* unally iSought not anK'nable to 
rlrmen^y dcmatiofi.' It may, then, lx* of va1u<^ to point 
^ 001 e method of its exUtrnre and lign from ele- 

ipcniarp coniiderations. TK-rirkal diffoMOO ihows ilMdf if a 
' Buxlurr of \W0 caoes i» kept at a non-utuform tempi^rat ure. 

~ U CADKrt a gradient of the partial prcMure of either gas 
WWkrh U otMTvrd %i a partial leparation of the gatt t. ^ 
To Htpport thia partial preMurc gradicnl the ‘^partial ga»" 

' muA rxperieoa a cooMAOt force due to ctoOukmt a-itk 
^ aniccfle* of iw other gaa. Heocr there muit be a con- 
^ ^oal net irmaafer of moneatum from one gma to the other. 

eyal n^tf thia ope emo the momentum change 
' ^ered by A mofccufc of type ''I” in^-nolliaion wHh a- 
rr BiolecdkftMl ■ufB ovrr all ooHiMont. 

* TW n^rfr of thaa my be motk eaaily uadcraujod by the 
wy f*Mgb tTMlwat- CocMidcr the heavier 
0 ^ * t 


pioircalet u ftittonary, the Ughc gaa aa on a ^i^d af tve * 
■tframa of aaifortn vrlodtiM naoving Loamhl the oohl wd 
boc iide«, rrapectivriy. The velocity of thr aueain exmaiaf 
from the hot tide la aomewhat greater than the M.kJlil/'Bf' 
other Mrram. Each li^td Dolecule with welodcy Y 
lotes it! momentum to the heavy molecoWt at a-rate F# 
mhen- # it the ctdm wetiun for complete diaaipatioa of 
monH-ntum. Since each Wream muW carry the aa mr 
itounk-ntuni per cm* (to maki- the net partide flux i£fo) the 
monH-ntum iraAafcr pi-r aecond of the aUeams if propor- 
tional In r#. The d«-prndenc(‘ of V0 on the vrlocity caa he 
found 1 )\ a dimensional argument. Let the moiecnlcx inter- 
art by an inver*' ,3th power repuliion, — JT/r*. TV^ 

0 ma\ d<“pi“nd on on ih<' of the light molecule 

^fctrial) the ri-tlui^'tj mas^V on and on s. From the 
dimensions of these quantiiH's it is aeen that 0 murt be 
proprw'i iiirul tyi (A/it* I**)*''' or to Thus Kr 

varii-s as I’’' This glyi*s a force supporting an exceas 

<d light r 4 »m|ioin-nt at thi- hot snlc for molecules “hai^-r 
than j\m'e 1 )i.in nvdi-ruh-N fj“ 5 ) or at the cold side for 
j <5 afv! iw) thernml diffusion bx Nfaxwclllan nx>lecules- 
A ni<irc rigorous Ireatnw nl would take acmunt of the 
HH/tion (d the he,i\\ midi-rules ami of the distribution in 
vi-lorities id both t\ pis. IVnote by /i(Ci) and /|fc*) the 
vrWit\ distriliuiiofjs of the light and heavy- gases, re- 
spi-< lively. nornLili/ei] to thi lr reipr^ctlve part irle densities. 
ik’fuH’ ,1 f'ross, 44-t lion fifT nK>fnenturn iransfi-r as follows: 

If :i unifiHtu sirtMin of par titles of fiiass ihr reduced mass 
' cd llu- oillisloiis, impinges on .1 scattering center F* 

.thin the t 4 ita! rnomentum transferrexi to the srattcring 
f4 tiler i-s ihi' pro«lui't of the tro^ sc-ciion, #, and the nv*- 
ni4’ntuiii J>er cm’ of the stream. Then as before this cross 
seilloii must var> with the relative Velocity as 
The nvinientum gamed per .^A-conil by the light 'gas is then 
“‘given bj the e^ivesblon ^ 

- - pi •/i(Ci V(c») ** 

where p. ^md Pi are llu- Qionx-nta of the light and heavy 
liwiler uU ", re'-Jicct Ivelv . (' is positive and clcx-s not depe nd^ 
, on the VC Unities. /dCi) an<l /f(Ct) while not MaxwcItLin 
still mu-t olny the rebtion^hip yy(c)p<#C »0 siiwv- this ex- 
pression divided by m is the rate of flux of molecules. 
Hence for j = 5 the icrni in T drops out and the integral 
vanishes. For harder nM>tccules the collisions of high n-btive 
vrUx iiN are niofi effi-v live. The roUisioasof highi-it rebtivc 
vekeity are prethvniinaiuly those in which the lighter 
nioltcule is coming from the hi liter region and the heavier 
from the colder rrgn»n, Thus ihi- rt-sullhig force is six h ,1*^ to 
support a greater jurtuil ^xl■s>ure of light miilciuk's in the 
T hot pafl o( the gas, anil convcrsLlj as U-fore for niok-cules 
softer than i — 5 . It may also W ser n from this argurui-nt 
' that the efloct must be pro|H>rtional to tht' product of tht' 
two fractional concentrations and to the rcUtivT Dua 
‘ difference. 

» S. PlilLl.irs FftA.vkEL 
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carbon ( I .1 ) 


Itandpoint of m,i\imum power 
cctonomy it wonhl W- desirable to use a column 
^for which the average riftmiifcnnce of the 
annuhir jras.<‘ontainini' spire vari«cf approxi- 
matc[>^ inversely with the ronc«‘nf ration nlonj; 

<^lunin> * Snrh a column would nril l>c 
pr.irticaf to buiht so one would rt'dure the sizt' 

, b\ a niiinlKT of sta^jt's having: i>ro^n‘ssivelv 
sniallc r rrr*s scm lions from top to Ik)1Phii, Such 
no arran^eiui nt would not i^ive tjuife the ruitput 
tof a continuous lar^e Aluniii but would rLfpiire 
ri»nsideV.i!>1v less piuer. 

j /"''■•'"K’ lin nl iis«-«l in ilic prcM tit viork is 

sl„.xvo in l iK. I. Tnl.U. II jj'iv,, tin- din,rnsi„„s 
ninl <>(»i< r |f. rlin( nt d.ii.i ron< t rnini^ th. srv. r.il 
s.sji.,ns. S,sii..n 1 is ih. ' (,riKi,Ml ;,n,| 

sifli.Hi 2 %i:is ;tii xA^^nsioii .,<1,1, (I l.mr. Tin- 
<«mil.iii;ili.)ii <.|s r;'ili-.l .,i pi c ssurr of (I.H linos. 
w;lb flu htil w.iljs .,1 ,l(Kt»C ;,„d ],ri«liii,s( 

• 170 inilli^jr.imsof (11, ,h r 2« lionrs in xvliirli ilu 
‘ ‘'oonii-nt linil his n iiii rcisisl lo ,i f.i< lor of (, (i 
: III Ifu' ftill or I ‘>40 wn^.i, ,( xx.is uiliiisl, ilu Inn- 
lir.illir.s* id cho ho( u.ilU r.iiMsI |o .il.prosi- 
ni.iy.|\ .(KO ( anil ilu. jirissiiri- lo 1 .ilniosjilirn.. 

, jHflivii I iscimiiirlitJ lo lli<. I50-Ii|i.r nsxrvoir 
lu means of iwi, leads of ordinary J-ineli <oj)|s r 
^refrijierayifi tiihini;. A pump /*, eireiiJ.iUs. il>e 
K.’is.,TIjis amsis^s merely flf an iron* < i liml,., 
«hieh hioviii up and ^own will, a p,riiHl of 
ajiproximately oije Mvnnd in a lif.iss luU. snr. 
rounded by ailenoid a^uatid In a nmliivibr.iior 
^^srillalAr. A siuar) piert* of ^bls.r dam over a 

’ Ta^h-' 1!, 0(0^ M Ikr^rrr %r<iii*ns flf (tdumm. 


By the'^^mal^diffusi 
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hnl( in till- iiMji and a silnil.ir valve in 

.111 oKstnif lif.pi ill ih,. the 

iifiidirrri idii.i! Ildw uf j;js, die lube ’fhe piinip- 
it)j 4 sjHM f| of -siA cr.il ei* jxt second j.. siitheient to 
inainlatn e<)iiilibriiin) In iweeri the rohimn and 
res^TVoir. 

S-c iion 2 is (<imi( <-t( (l dim ily to situion 1 by ‘ 
means of a^slnm brass tnln* (hneih^sS rni, 
d ianu t IT == 1 .S enit. Ih'<ansr of the lin>it<‘<! ver-* 
lira! sp.ire avail. dile si ( lion d is si l t^M to | 
and 2 and is (muK^ iixl to 2 b> two b ads of J-inrh 
T'TijijHT ri'fri^^Tal or tubing nne of which contains 
a pump Pi similar to Pi. " 

The cons rViiri ion />f sc-^tions 2 and was' 
similar to that of I except that the sKm I tubing 
omsliluiinK the hot walls had Siifhrii iii thic k- 
luss to elimiT^itc* the itect ssiiy for the extra tul>e 
usc<i in section 1 to renter the heatiiiij wire., 

Th(‘ methane is kindly Bupplitd bv thc‘S)uthcTn ^ 
C alifomia Gos CorujKiny and is over 90 |K*rceni 
pure. Ever>' 4 B hours 550 cr of j^as'is removed. 
Irom the bottom by attaching a bulb at the , 
.point marked. C between the valv’c*. B is a*" 
imall appendage wHSch conuins KOH ptllels' 
lor the removai of CO|. Aa^ihe column U ex- 
tremely cfBdent in aeparatlng hea\y impurities' 
methane the output ia only approximately 

mxt'* ' tStxi*-. T 5 percent methane. The e<}uivaleiit iteady drain 

— c'fs ff '-i • methane it thna 6.4 m«/hr. 

_ ‘The (y/O* ratio in thb ia tl j perceot. Ever>- & 

')• s, ■ V^nyt fhe oo&tents of the upper mervoir are 
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•m.! -n,, ^ 

1 ! Tl.r AVrlA^r 

. ‘ r<^<‘fxr.jV ffnjs O.dro.i. 

’• -iv. I.,;:,- iu j|„. 

i r Minnn i'. h« in'! | | 5 | imi s 

. ^ ^ i.ihi* .11 tih ii»j» ol tion A j> 

N,,,.,;,. , j ch.in^r Hi. n.n. 

«‘Mnr.in..n Kv ,?\.u u.y oi ,^ 1 ,. i..,. n-.n .i 
. ., I Ikhiwc ..t 4 n (in,. 

^ n*.! vuKu i, ni n. ,|, ,. ,,,1,1.. 

I n>j 11 , 1 Iv U ., 1 , ( III ^. ]». ii.iin .11 t.M i< .i t v}i , 

//» l-i ,ln d.llM. ni M.'iM.i. 

-’-tiiilll. It m! intUiM, hnXM V. Ii. 

rjn ..1^. m,.1 , [, 

‘ M" * <"1 Ifnii !l,. ,,,. M, .,1 , ,.I 1 M.I, I ,. 
-< iMt .il ,. ni t.u 1, ,, tMT (},, 2 \ I.M.f 

' r ‘I’’*" '“-'H Im ■ i'Hiiii-ii. .1 It. . in T In .nipi,,* ,i 

1 \j>tt --ill,, tMiiinf t In I i I ' 4 ,| ^ 

I In- . \}.|. -M*.n u .,ln j 

I f .f ( T (I I 1 1 1 1 ( 1 1 j n i * ‘I [ \\ . 1 1 1 1 1,1 w . 1 1 U \\ .i'. Sni } ( 
Nni'n lli..o|.i r.il >ti. t . luj « 1 , un <lif h 1 1 u. n i> m -w 
nUrtn ,1 ,(,.111.^, \ |i,,- 

1 1 1 1 n n r. 1 1 f .uni t n i f , 1 - ( 1 1 u n 1 1 1 ; I , i if. ? 1 »> n 1 1 j , , 1 1 1 «r 
>hni,U \n iin.iL. MI 1 . iiid. ,1(1. ,,( Ml (rnt|.M.,- 

Ti rn. Vv!:;l. ?Iu‘ ■;♦■? hj mi iln aU ti> r- .m,- u .y 

x.u-> M.n^Jy .i> . y a/-, xvh.,, / Hk- 
">'•■111 ‘t. nijxMiilV.-- .,ri(l A/ tin- 1, mj., ,.,liiiv 
ilif'tMvnn-, 'rhr\Mlijt T»f ^.1 mIh.,!,,. .1 Imx., 

uilli (Ins r<.rrtH*liMi, Iroin ih. t h,ni-i in hinji. i.i- 
iurr-^> iwjl.tr in L Y\u >.mn . xpn -in,, 

lins Uvh**iis 4 ti l.'i fsirni.ili iln txjnrtr.l v.ilii.’^ 
fnr lA ^L* .mil 2 . 1 it.r tin- >rn .inT .,n.l ihinl.. 
'Kt'lirms. Thr v:i!u(‘ of A for iln^hird -,<1,,*,/ 
w;is i.ikcn 10 \x tin s,iini ns ih./l fnr iln- fir-i' 
MtMion. A comriion for ilij diifufti rw i in sp.i< inv: 

iff) \\Ai^ m.wfr in o!m. lining; 2 , 1 , /I for ihc srmnd 

mviioii. Thi'ftc’ i.'slitnnii-s nssiMif.- lhai tin ror 
nyxion fop asymmetry ill iho UinixTalun- dis- 
}ril>i]iioii is^ the feNioic f<v all threi* colinnns. 
Without furlhff inf{.rin’aiion alHUJi i he pjHTai ion 
of the ^!umns, this h jirohably as ^(kxI a ss 
fe anw The' transjK>rt ccw ftirh'iils, //. as a>ni- 
puted from the theoreticAl i \pn*ssion^ <jf I urry. ' 
Jonti and Onaager. ‘artr>Iso lislid for the ihrtx^ 
ifccticMUi. ; ' / / ' V- 

Jt, la not dJi^cuU to t^imputt' froiir ih<‘S4* 
yafuc-fi an d a comhine fornnda sinulnr to ( 2 ) the 

* oumm^M apprnximatkjnii nvade. it 

tified to rorr^ W. w*d Ap/A' to alloM for 


< nncrni r;il ion to U* (A|N-( t('d for .in\' giv*‘n rate 
<’r dr.iin If nii flian.* is dr.iwii at a slcadv' rate 
c.f t> 4 hr., (fir .mI.'iiI.j I tr>n- \ lehf a ctmeen- 
fr.iiiMii n| 12 5 tinir- for tin vihnlr (oininn and 

. »f A fl tni ( h. fir-t I \v n -r.'tiniis, as Oonijk;irttJ 

with i\u nl.^.tv.d 115 .,,,(1 2 .‘>. nsfwrii\)|y. 
Iln i af. ijlat.it n.iIttiv .i,,- f|,,K .1 lirile hi^htT^ 
(li.iii Hills. .)!.(. im.tl in j.r,njii 4 v 

I Iln dj-c J I I iarii'\ l).(\\iiii pr.H '1 K'c and th4^>r\ 

« "idd l>. dii. In juiiiiIh T nf f.,. Inf's, 'j'lie rate of 
. n,isT in( iiiji Mil I ( Mih iriil / This 
< -H I, linn a s,ini|,|, |s Tcinoxttl the 
I. 'W « [ ( rul nf sii(ii;ii 5 disitnli.d abnijtllv. 

Iln- dis( III I MiH i‘ js 1 1 .in>.,tii I !< d ihrntieli t hr 
I 1 1 1 1 1 1 s \ s( ( f , , \ I Si 1 1 1 1 1 I |i n 1 1 1 1 dll. I M F 1)1 ■ a r I f. iM 

‘ I' I I ' / I . no .1 iiiMij ri 1 . >f re- 
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^ ^ I >1 ( 'Hn , lid 1 , n rpiiT I d pi .le’it'.dK 

< H 1 II ; 1. ii ] .mdi tni-;i tiTin s|„,ii in r.oiioine 

dll s.i M I pli V 1 1 , I , Hn I " ‘ I ' , n id ! ■ -^ ik I tis|| F I,, 
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^ *0 rorrrrf A. Kp/K to alloM for 

tW oiiAdr^t OMruciKW of rotumn*. itr U . H. Furry 
RvC. j4Xir«, rfcy't. Rrv, f7. 56J ( 1940 ). 
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i.i-lir In iiiiild lip Hii .‘‘lij'MM inniiiiti,,;^ 
^l.llld.lfd ^iiFjniis iiilFs. H, s ,,,d piiMUrl, Thi 
I b It d Sr.’i ji ij, vv III! I) is >h ii't t inj\ Im ,ii nn- 

venleril (dlniu Will, iwt, i,| s, trimis i,, 

par.ilk'l fri-tiiiie .1 ibii.l in si ,,1 s^ \^^ iiiinjim, 
Millllijilic. Mini, nf lUtilFirstm Ujiis,,i 7 n r.ll.-nf 

drain a> iismI 'lUnx . . \\ ii j, 1 !ii . sr< i imis j„ 
par.jllrJ fnfbne i>nr hi -< r/, s j/u |ku im i- J 4 
!in)r>. } inbablv Hie xalnrs < a inud in pi.u rii i 
uould be S 4 )in.\vhal li— Hi’,n ib.sx t!i. nn-pod- 
values as was irm* in ihi c in v i s, i-.nTti. 

In the di'sien of aTi\ iirw enlnnni nin- wntild, 
of tt>urs 4 . ehooM the In a! in- w ir. s ,d s,,, ), 
that an autot lansfnrjiief wnntd tmt In jii't .-s-.n 
afi was ! he ('.is.* for st^i inn^ t , M,d 2 1 d 1 ujr s <'1 - iijV^ 
The authtirs .ire indrbnd to Mr kudolph 
Thomt'ss for his skill in rnnstriii't iiie art.l .<>- 
li'inbTing tht* roliinins. 
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On the Theory of Isotope Separation by ThermaJ DifiFusion 


AND 


1- af rv^.vr>, Yalr f-„,„M„v, .\>u ul 

(KeiiMvcl April 6. jO W. 


Ur hvfc . 1 i‘M‘lti[i ihf lho.rx u( thi‘ J>T., r^srs mi .,n api^- 
(iiijv uiih Iwu n»iirrf,tr.r titU'S, Mirh js ih.it ii-»e-.l l.v 
hF.^rr .in.l Mranilry In ibf first v^rt. on uc ilovnlK' i h<. 
; ■ .r-': Ilf thrm,.,) <j.lTijM,,fi in |:cnrr.,|. 1 n-x ifw the 

' '‘j 4 '..irtn .il inform.-itirin f>ii j hr Mih.jit i In S i r i-m M hi* * «<-t 

FF|‘ thr<N|u.inn„s f.vr in! .li/TuM . .., \n,^vss»‘s, 

'I iijit.iin .Ml rvprrssii.n ft>r tin' iiri i r.itis|i. ir i .i sinj^lr 
-i H hii'h is will. I fur , IT [lit I. M X in.u f , i ,| m( jin ji-s 
.-I thr irn*; 'rhi' as‘iUTtij>iiMti tfi.n fh<. xiMn^m .iml ht*.H 

I ■11 liiriix Ity <,f ;i jj,,s ;Mr pn ijx .rt I. -n.il t,, t hr .ihsi.hHr 

1 ' jH’r.ir urr is usu.ilU a | .ijipri .\iiii.n mn : in i lu^ , 
h, rxjirrssmii rnfurrs fn a sirMjilr f^rm In S-.ti..n Jfl 


^*0 t hr i r.in s| » »r t (*1)11.11 nm tn ipirst n ins rtf ficjiiiral imti 

far I or .iml 1;) irr< 1 1 if < >] >r r .1 1 n m . T his is < h >nr 1 k>t h fnr I he rair 
of ili.sriint i]iu<.u<i ri[jrrai nm. in uhir h llir ajijirnach to 
eijxiilii'riutn is .illiiwri] t*i rra< h ,i rrrtiiiii si.igr arrl thm t he 
fiinfriii s ijf an riid rrsrrxoir arr rrinox pij. an.l for iSe caM- 
F'f "Il tat mn H IT h a rnnf intji'iis rtoH nf ^.1 V iTirnuj^h 1 hr lul^e. 
I hr a 1 1 V .1 ni ,i^rs I if t }ir tun nirf h< «fs .irr < ' ini|V.Mr< I. In t he 
las} St it loll Hra{i[)lx t hr for n iiilas t r I ,1 iHTiiir r ti a) (‘\a aif il(* ' 
thr nnirentrallon of t hr (' * ts..}i.j>r 1 ,x t hr ijs<> .,f mrlhanr, 
■'*' .F)'jviT.if iis of nir^lrf.itc ilintrnsions an<l j^ovxrr 
LI m sii 'i I It H in '' 


I . Im kf >1 M ( 1 1< i\ 

13 f I Vi(’|v'rl ,1 jmI sul isf- 
fpiontiy Hrrxxrr itixl Hr.mjlry,- Iijm- n*- 
;‘>‘rit*(! ilu* rrstihs nf ituciii a! \x<irk on ilu* 

tr.ti ion of i.sotnjx s )iy I In* no. I i (lilTii'-ion. 'riu“if 
i1t.ii ifjjs nhi\' InaoiTir .m ini- 

m<‘tho<t. Ill iliis w <■ disru^s 

'hri.rrtitMlly ihf prolil,*m of .ipjilv in;; 1 Itc [thk 
»* f t lirrTii.’i] (lilTiivjon lo isot o[N' ii m. 

Tlu* plicnonn non of di'lTuMors xr^n-is;.. 

Jii llin /;irt that a lonifHr.itiirt* j^r.nlirni in .i 
niixtun* of luo y^ivrs risc‘ to a yr.jdioni of 

lilt* nd.itivp concfritr.Mion of thn two rojistitu- 

< nis. If the mKiun* ns a \\ liolo is ai n-si . Uio 

< tjuilihrium ('onrcfit ration praflitMii is sin h ili.n 
;li(‘ t‘fT(*( i of tln*rmal dilTiisioii is jU'^t m.itrhoil li\ 

hr oj)|>f>sIri;; eflrct of ordinary dilTusion. Plu* 
(fir ft is lyv ntT means small; in sfunt* casts t In* 

1 -X Ijiririit of thermal diffusion m.i\ Ik* as mm li as 
l5.df of thr ordinar\’ nx fTuatait .* A similar phe- 
fiomriion is tnow n in the r.is<' of lifiuid.*;. w hrrt* it 
I' knoun as the 5y>rrt ilu* th<*<>retu'al 

i vplarialion of the .Sorrt effrrl has \yeen signally 
>m*'iir<'rssful A 


^ K f luslu«> and O. I\*cfcrl, VaturuU^, 26 .*>46 

and A lUamlrx. J’hxx krv . 55. 5W)A 

»S. ('Tinpmnn, Phil. Tran^ A2I7. IfM MVl?) 

*Lu<1wik, Wien. AWad. Her. 20. 5.V.> il856i: &>rrt Ann 
t hiiM. ph,*.. 22. 29J UKMl F. ' I ^nn. 

’ \Wirlr. Ann. dr phxMtjur 2 . 67 ( 1914 ). PoOtt. Tr.inn 

DL ^Ti ( 1927 ) Al*o wf conmimt by Thap^ 

' -n. Phil Ma|. 7 , 1 ( 1929 ). ^ ^ 


No siinjilr tlii‘MT\ t.iM .in .jinnint i>f 

tlTcrrn.iI ditlusiMn; rnalhor its (Ai-irmt* nor its 
si^tri (,iri Ik- drrlxcd ficjn rlrmrot ar\- tonsidrr- 
at ions ‘ 1 1 s pi r-,rni r ( an 1 ir iiiidiTst ood 1 mlv 1 ly a 
drlailril i oris], {i ra I ion f*f T hr ri ]iiat ions <-,f jratis. 
IH.rt in a L:a< 'Mir ph I JiFiinriion \x .iv r/implrtrlx' 
o\'<*rhK»krd [.\- tin » l.is^ir \xoJJ^r^s In kinriir 
lli(‘()ry: It Was lir'*l disttiNaTrd i hrorrt irally 1»\ 

I JTsko^ ‘in P >1 1 , .111(1 indrixnilrntly liy ( diapinati ' 
"is if.irs i.iti r, and ln>i dmionst j ,,) ,i,l rxjx r i- 
nirnian\ !>)• f hapnian .and I >oni s< >n ’ in ]<) 17 . 

'riir tlirory xx as fully and rlryantly dm loix-d 
hy P-.nskoL;."' atid ( 'h.ipnian.’' 'rin- mon- .,<1 rssiMf 
trcatniriK of ( ‘h.ipm.m is. howoxcr, unfor iu- 
tiatrly inwilid UiaijM* <>f al^chr.iic* errors.*' 

( lia]>man's torn*! 1 rd n-sult rn.iv Ik* vhoxx n to hr 
ifltnliial with tin- rt^nh of I'nskot^, Jj is the 
rtsitll oht. lined !,y hhiskot: in his d, n t hr.il diss^r- 
lalioii ih.il lsj.;i\-en in the w ell -know n lexiimokof 
M itller* f'ouill(*ts.'* 

*S. t'h.ipni.in, Tf frif nrr 5. 

’ ri. I-ai^koy. PlixMlf Zrit5 12, .^6 .anrl 5.hl 1 1 9 ! 1 1 
‘ k( f<>rrnrc .h p, 1 1 5, 

* f^hapnian and h , \\ Thuxisun. I’hil Ma)^* JJ ^4ft 
(19171 f,,r a romplrt,- li-t of rl.r rv|>, timrnfal liirr.it ut/mm 
thermal ilitTooon. sfr T. I. Ihhs. I'hx^ira 4. 1 H.t (pM7i 

*M >, l.nskiH!. IhKioral I >i^-<'ri.it inn, l'|»s,d.i. 1917 

piji)!i''hfs j tiy ,\lm(jx lyf ami \\ il. -HI- 

Id'imn" '"’*'' ' '' 16 Nn 

*>S f'hapman and \\\ Haln-Viirtli. Phil \p,j, 43 ng j 
(1924), ihr prr-vcrnation of 1 hr x.Jur ni /»r in this tiaiNr 
do,> not fj^ronir rumpli tr until ii h st.nof ih.n thr ni.unx 
fli, Ii -lymmrtrtfnl., 

, “Mollrr Pouillrls, Lrkrhu,), Orr Vhyul, Hrx.nlh oli- 
lK>n, Vol i. Pan 2. p, 110. 
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V. J' ;‘f‘- fv.Mu.ucd al thi- .ivefa(fc 

t 7 ^-+ 7 ',\. 2 . Oiir iu->;Wt «>( ih«sf 
on lilt- romlinon 2 /,'S 2 /. which 
willii'U.ilK Ih- ^lll'llv;^ >.ili>rn'd ill lir.ulicc. 

* Tin- irc.HUicnl of- lln conviction (low .is 
'l.imi ll.ii is iloiilinl. sjin c the Kevnolils iiiiinl><T 
^ 11 . li. 1 h' 'flown tofu' roii^fifx 

iw 1 / .-i ’ 

to 

» whi.it ill |•^.lcli.■■ll ' 

sin., 111. lli.i.i liu- v.iVni' -i' I'lilnileiice 

*o.cin> in ih’W ’lliioii.li tills'- oi fsiwe. n pi. lies. 
^ tn tin- l.'cion of tin- Uil'e while itie leinisi.i- 
ime li.illeiil r-ileleniiiiie.! In i • nuliu I i-il ..lone. 

* \\ *• h I ^ t* 


^ N D O N S A ( '. t R 

We ftbiiU base our calculation of the tranapiort 
spirit's I through the tul>e on the aMumption ^ 
that the i^mc variation of the concentration c* 
at each p«»int in the tulr i> nc^li^libh — that U, 
ib.il the (^nidition is otlhcr >ialioiVar> or qtiasi- 
si,iti.»narv. A stationary condmon exists at final 
etpiililirinm in n cl.ss.-.f ..pp.ir.nus. ;«i<! nlso whe n 
ll.er,' is .V uniform output of the eo.uenlr.-.l«i 
-isoloiy. Ifurint; the .ippro.nh to e,,inh1.num the 
r.inilition will Is- es.'s-nti.illy si.itioii.iry provid.sf 
e.ieh entiresiieoii is snllmentlv l.irvte. The 
volume of e.iel. lesiiioi. im.-i N' l.irt;er th.m 
-th.il of .1 Umelh of IuIh' in » hn h the egtlifthnum 

eoneeiui iiion eh.iit.ee- 1" .i f.ieloi c. 

.VeoolinyK we p.oieeil fonti the eipMUons ' 

iliv J: ihl.J: •'> 


I > 


4 » .* V 


ft \ d <»/ 


i. \\ L 1 V f 

till .fpl'hi . 111 ' •" 

• >1 

.V «‘| 1 ' 

* } * 1 r M : / 
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J - 

X-' O’ ■ 

f*. . i'‘/ /> <* • 
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. ■. 

"l ‘ i'j < 1 ^ 

ill 

< t'lil .iiniP 

' ^ I • t , ^ ’ 


\\r -li.i’l dfiv nil* I'l-i’ I'l -V "ti ihe 

, mil .,U..the.l, isn.l.'ineon-iol^ 

,11'. I f' llii-e if. I'l n.li 111 1 ' .oe not I ii^«e 
ill, (t.i, 'ionol ililii letii e Ot moleiu'.-n 

wf- hi i.-sin.i!l. Moie.iM'i,i'nl> i iMn-' ei -i ihilei-^ 

..nee- h.i#e ..n\ si.nitii .nu • Hei I ihe js t- 

(oi III. nice. .01-1 the ti.ui-'ei-e .hilinoie of con- 
n ii.ii-irion is \ei > sin.ill l int- onli the n niiH-r.i- 
til.-i- ilelKiiilenie- of Hie i.nioli- iiinnli'ies i- ot 

any *i|n>rt.inci*. • i ; 

The liNtUnU ii.nviif al i \ !'•- 

cjvus iTou is ^ , 

ri-l.lil.‘V^ ur.ul />-7E- 

• \Ve a^Miim- '' ■'i'' 

vi-rtic.ildir.vlioit,.t...l.th..i it is imleivnilent ol r. 

■ ‘’‘r •'PI'’"'""'"':'’ 

ph-sfufC v.in.ition within ihe^tuU- is neeheiM.- 
■.*Tlu'it*"cij.i'v fr»n’» •""* ' f 
x'l.i/ J7''i<f dr),£\^P + 

1 wilfwKt lH.uiid.tr> . 

■ ' “ rt7-.'l=n*7V = f»- ' ‘ 

... 

• Bv (!'. die eiiu itio'i K'r ll’«' I'l"'";’* ' 

J,=*‘p[Tc,*-f-72l. - tirad. r, + ..< iCj nr.id. In 7')]. 

• ^ ^ ' f m 

/and .1 corn-FixMidiiiK r< 4 U.itii>n holds for Jj. 

^ * - 4 _ 


Ihe 111 .'. 1 of l.in.,,tnilin., .lin.l-i n. 

The l.l.nli.in ol thi- I.M" ’ 

lnH..-s''':c l.i i.nix .''ill 'lie ■niPv-i' "> 
.nnpl. niieeii -in,, • , r e. i ol ilh. u-ion ..l-e . 
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I'lltMi 1 I ‘ 'Ol t 2 . 

.W - ,'/> X I *■ 

r .\ : .»< ; ar m 

ri'oiit this piinl on we -h ill .i-ni"e lh.it il ' 
, 1 i,m'k 1 . ne .'f ■'= 

This is e<nii\. deni 'll. .is'iltnln,.; ih.it d' i ''•< 
il.delH-n'denl of :. wl.iill ii- |>h\-i...lK .e..-on..l 
for .» ini.i'i-><.i>i"n.ii'> eomlit ion.' W sh.ill .c, 
oiiee e-t.iMi-h Iwo imiioi t.int eons< iineiu i- .! 
thi« .tssuniplion; rirst. ihe tol.il .l.....slH'r. ' 

diroueh the IuIh- is /.-r... «y coi.d.<; is .. film In n 

of .7' only. 
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Sii]('e div. J, iBzero, the flow of species 1 muKr -vK**- ‘ 

Iw consljni along the lulx' that is *° pbtaiit an expression -for' the traasptWl ' 

• ®' » ""gle isotope along the tube, i 

“> («) and (M) the n^t •ertJaf 


"L 


fir xXyix ^ ronslant , 


= V) f Xpofv/?-. 

* h 

/(>) r' 



( 15 ) 


(./r, </c) = (S, , Oz)(B 


\ 4 nJT 


(<>/ 1 . <1:)- r =0. 


nuuVsiiin- ,V, ,lr is not i,|,.„,i, ,,!|y 
u*i,\] lr.nis|vtrt. niust^ \ .munIi. 

. H\ \\c‘ l^iv t 

^ 7'i) ^ (/ic, 7':^ ^ 0 

siM.r J,, nni.-l y.iiii-h ..l ri,,- f.„ ,,,r 

■<*. , on .-.uli si, I,, of ,U, K, 

ifi> only rim.iiiUiiK fni.iMiiiy ili.,t ,-.m | 


transport of species I ii 

' ■ ,1 , 

((’/(>*) I u{d/dr){pDG(T)/k)dr^Jitii- 

r.iril.il inn-^;r.,tion and sulwltiuiioii from {lib} 
and (2l ) Ic.nl to tlx- expri-ssion * . ■; '• * 

» . 1 • 

. ~ l/fir,-Kdr,/d:, . (23) 

«Ii<Ti' If .Hill A' .iri' jxisliiv,- rnnst.inls-definrd by 

//-- - (/{ 



A - I /< 


f I />/).. K7 )(;{7 ,jr '(24) 

• ' 7 , ' . 

« 

j XiK; / ilV/-. (25) 

■> - - un,].., ,i,.. 

r.l, iV /■> -.^voii.oiiK .11,1., K „h,, 

', i\,lii.- / --""'V lI'roiKl, y. W. .O,oi,l..r ,| .o....,iM.n:, in ,>>, 

i,r.-.nn-.dl\'\n‘r«!TAl' ■ i' i-Mb lln sli.l.t v.m.oionof 


I7i 


■ • ('\=. 7‘) = (m 7>. 

^ NVi li.ivn iKm ^.in?< linv tIn-fV, ,V in (M'. .,ricl 
.-sdvinj; for r, * - 

• , ’ rr 

7 j X', .(18*1 

Tlfen from (18) and (16^. 

. t ♦ (|(>) 

If we now sulwlltute (18) in (8\ and dilTcn lui.iie 


f 1 Int li }u i' \ t Mt s I }il> .ij from v jiiis.bln^. 

^ ^ ’ I ^ * I t I’l ni y/f jt’; iiivo t hf I i\in>port 

»>f >jJ iit rs 1 by ihc ovi^liiuf., dm* to 

ihc'fiinl lijfhjvi, 111. ^ l'r.in>\ ifM- tlnw i>f this 

J>otiijS‘. \\ hn h t‘i »nt ♦‘lit r.itii tn in tlu* 

1 iiUiinTJ f‘f -ii- mimv 111- uj>\\ .ird diilrr fniin th.il in 
the column nii.xin^ diministrd. At ilie U-lnuin- 

id I hr |>nH'r>v. va <•, , this i> tlu^ only 

iMiwr nf lr.m^plrl, Aft. ^ .» IrmKii iwlin.i! rciuvn- 
tr,ilitin ^radirrit h.ivs Ik*«h luiilt U|». ihr i iiiiCi rlion 

ss i.^ -xa. s. a -r ' I -V- i.ti.itx rurrrin> Irad lo .luvrtaiii amduin of reini\ini; 

^pe<t to r, *e obMm as (he difTt r,MHi.,l ihi- (:;,s. r.-jin i, ni,d l.y the t.-rm -A^V, di. 
\l b. however, .iiunhc-r roniixii)).: elb-cl which 

i. t 0 k d 1 d f pD V 4 ^f, . .'s Kq. (2.11. Ixv.iu.-a- iii repl.idnK 

xif \ !i»r r ^ r" 7ir ( ~rr(T) ) =g-_i- '(20)- •’>■ 'Jtniiifd i he term which' corrt- 

rfrX^XdTXprfJV ^ . J dT »P'«»W to diffushx, o/,>n| ihr tulie. fJinic the 

Vith % Unindary tiindiiion. V ctMiUeciion vel^itj- will lie smalJ. }xow^y^, ,he 

- • ■ . ■ • • • KwigiTudina) diHusion will be- practically, inde- 

> Ar,)-C(ri)-C'(rO.C'(7t)-0. ,{ai) pendent of it. If' we ignore the convection 

B;, thu' cikulatiM of tWs lunrfe fwetion one ‘P^** ' 

by ( 18 ). . o&ODleie ^ tehpnKl.nal d.ff,...^ .. , — ‘ 


^■*8# by (18), c cAnp)<(|e description o( the coo- 
«tIoo^jraDesB; and, erithin the limiu of 

m I 


- .- — f .^^v^ourap- 

prt^nutions. oii%hM, by (13), • dcKription of 
the frahsvene diffiuion. both thcnnal and oedi- 
wiiy. ^ the Me of Ati same foncSoo we can 


fC 4 df i/dC» 

4 /•'* ’ 

K4m(B/Q)t -XpOdT. 
i Vr* , 


'{26) 




m 
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: C h 

- . i = ■ 

Vhc total uanspor, of .peci« 1 is obtained by '/(Af/D - 30 P(An-| (Ar)V6- r.r. ^ ^ , 
’adding r., to’lhe t, Rix-en by (23). +(r,r,)*(r4rr httnn“i)| 

to the Mowellian cate J5£.(Ar/2ri"/l(2*+»)(2*+3^ 

* The treatment S4> f.ir has l>oen Reneral. in the . - 'X(il+5)| / 

. sense, th.it^the quantities />.X and , might has-e . 1 + (1 S/3.S-7)(Ar/2r)*+. • •• : 

an arbitrary tenn»T..lure de,Kndenre. If, hovt- ^ _ l + ( / )l • , , _ 

'ever, the mean free path varies as the (n i)t fi^f/T) has the value unity for aT-O, the 
' power of thAein|* ralure, aiuf if r, is indeireiu ent 5 extreme case rt/r.-O, eadSet 

*of T. the following <|u.intliies should all tie values for intermediate^^aeer , • 

'constant'. Kor Tt’^lTu /-1-.016. while for T,-3r,. 

( 1 , (^2'*). T')' FronU25) and (29). we have j- • 

* Tfien (20) I H'l'onu’s 


.1 =/// 2 A.‘= (<1.1.4) . .. 

- ,,, x;(<oi/2)/(pe“'‘)!/(A7'/n. 00 

(d dr)T-\*r..rr)r^ -(J(' 'll) ■ . 

^ _7' ')• t27) ' aii.H’dUives ■ ^ 

* * A’,1 A" - 2'i7't+ 7V) 

XlP-llTT'PieAni*, (3i) 


• The general i^iUuion of i271 h.is In-en olnaimd. 

and there apiwars to-U- no b.ir to the eMilu'it ' ' - ' ■ a 1 .. . 

’ evalu.itionjOf 11 and in this m.inner. 1 he Made.,, fur .. ,:.is Pos^'Stn« “I 

. birwiul.iewouJdlH'.iwkward in pro. lue. however. . 

iH-eause J'f heav> roneell.nlon. of lernis. the tU ..d>"e'>ao,>,is 

I wrflers Imxe worked «'iU the e.ises of « = !• ih.ird 
8l>herl■s^■andJl = 1 tMavwelli.m nioh-eulesb -^nu e, 

* . the case « = } is n ueh simpler than .my other. 

. . and cofresiKyuls f.iirly well to the tentiK-ralure 

* delteiuleiiee of the p.o|vrties of most gasis. wc 
• . • suggr-st that the formul.is for tin., e.ise U' UM-d in 

pr.<» tic« Th'is* sini,.lifteatioi. is partieula. y we I 

* « justified lH-..tUse our knowledge of tin a 

important f.u tor n itM-lf is so mex.iet. 

’ ■ • ■ ’For i»=l. illustration of (2i) and api'na 

1 *' 'if l21)JivJs 

- f ■ 


' e jS*. 2 - . . 


'• nAd (6)i>x‘cofVi*s # 


• . »ei»iar/20. 


(29) 


•. in thill and all foUowuig fo^ulae. p. 

’ ' ’itfid r are io he evaluated at_r»Ur»+7^')' 


/,7'*, ‘ 

f = 1 /;— /i ' 1 /t+/i 

riu ii VIC tiini ^ 

/’./* =. — •tX'pcT'* I 77n/^ ■ I ' ~ ^ I ^ ^ ' * 

x;,b-.Vi..Mr.'r . -,.1 4 ->.';.-< + rir‘t5 

I.K>7* . 

x..;,,..vrv-u,s;,V^^ 

, ■ •+(4,7S)r»+(l3,'742S)H, 

r(') “ (2044, 74JS), — ^ . 

jc^- s(x#0)/(2<?r)i(<.‘-<i*). 


piu' ■ * ■ are i-e<rifi (24). the result •• 

‘ V - >'^-jJ»A><r)/(’Ov)i(At'/n‘/(Ar/n.. 


-lb 


In .ome ca*^ the ratio (32) will he quite 
«nall. ao that (?3) gives cssenttally the tot^ 
transport. For example, with fixed dtmen »»on» d 
(JO) apparalue ihi. will be true pfovided the 
^ . bl^ckntly high MD) - (prea.ure)’). For the 
r nkc of aimpheity we ahall proc^ wi^ wmt « 

■ ■ - . ' * , k 


4 % 
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our contidcrfttioru on the aatumption that that 
WMhiion (JT^/Jpcl^ ii latitfied. In cate* where 
this U not true, it it 6nly necettary to replace A in 
the following by 


‘ A'i<^A/l\^(K,/K)\. 


(33) 


Iir Separation Factor and Speed 
* OF Operation 

DiAcontinuoui operation 

We shall now apply the results we have just 
<liTived to the case of disfonlinuous operation, by 
^'hich is meant that one waits until the upper 
i.rstTvoir has apprciachinJ its equilibrium concen- 
tration, and then removes all of its contents, and 
>jarisover again. It is assumed that the reservoir 
1 ^ c losed off from ihe iul>e during the remf»\al of 
the gas; oiherwist^ the niiving with gas dravMi in 
frtmi the tuf>e would make it inqxyssible to obtain 
the concent rations and amounts raleulati^tl here. 

Our' fundamental e(iualion for these call u- 
!. If ions is that for the tot»il trans|>ort of sp 4 *ries ! 
np the !ul>e. By 1 23) and (31) we have 

= - r,)- V 2 )|. ( 34 ) 

^ At the final equilibrium, when the concen- 
tration in the lop res<*rvoir has crash'd to increase'. 
Ti»0, and the solution of (34) is 


we Have now 

I 

tanh . 

X I^B tanh (40) 

where 2c/. 

In practice, it wilt be advantageous to make 
t e lower reservoir lufhciently large that c/ does 
not drop appreciably during the separation, since 
I It should drop, one would not realize all of the 
separation factor. If the reservoir is sulhrimtly 
arge, then, Ci la also the initial concentration of 
species 1. The constancy of. r/ may often be 
secured more conveniently hy maintaining a 
continuous fiow through the Inittom resi'rvoir. 
The quantity is then constant and equal to the 
initial value of and the (‘cjualion for the time 
rate of ( hange of r/ is 


(df d/) = r I 


(4!) 


u* the lime for the conn ntral ion of the 
top reSiTvoir to rix* from its initial value r/ to 
some reijuirc'd value a.. The integral of (41) may 
then U* e\press<'d as 




d^ iV r 1 . 


(42) 


, fi(e) = l^+i;iiih /4 u-:o)|. (3S) 

wliire t, is determined »>y the rondiiion that the 
ii'tal quantity of species 1 is conserved. If we set 


fi(-f) = c,(/) = ,.. 


(36) 


»«■ find for the equilibrium sef>arat% 4 >n factor: 


O 


If ». ie unall with respect to unity, this becomes 

« 

• ‘ t**/^*) e**-*'. (J8) 

i^Mten ri la not sero, but ha* some constant 
wluc ' tl\^t is, the final equilibrium baa 

Wn n^ a h l i a he d — the aolutioa ot ii4) ia 

• «i(»)-||l+f tai>hB^<*-|i,)|, 09) 

stiere *#- (1 -4e,/fl)l. 

**Lndcr the bohndary eoBditioaa «,(-)) -e,». 


• • 


The integral must l»e done numerically or 
graphicallv , by i .ihajlating i ,* from (40) for 
several valut‘S of tj. 

In many c.is<‘s. hffwevtT, a cIom* approximation 
ran be used, which eliminates the necessity of 
numerical iniegr.iiion. We note that 

i^i(l — Ci) Ef ,(i 2ci') -b (ci*)*— (r, — (43) 

where c/ is arbitrary. If *, differs from r/ by 
only a small amount, say not more than 0.2 or 
O.J, one can select a value of c/ and a constant 
to replace the last term in (43) in such a way 
that tl^ rwuiting linear expression is a good 
approximation to fi(l — cj) throughout the range 
in question. If in (34) the quantity C|(I--c,) is 
replaced by such a linear approximation, then 
(34) and (41) can be integrated cxplidlly, and 
the formula for ao obtained represents a 
^pw'tntial approach to equilibrium, 
can be characteriaed by a relaxation time, 
fivc^ US a Mseful way lo describe the speed 
®p^*tioii for caacs in which a linear approxi- 
mation to (43) is valid. In the cme that the 

• t ■ 


■> 



t 
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I , i- l.ir;:ri lii.iu .iltoiit n..<, it>r .n>|ir(».ii h 
In r(]nil)l»i niMi nf ,i' uu»it“ << *i!ipru alt'll 
\\ hu h t .in rn«t !h‘ k h.ii .u li i i/i'tl t‘\rii .ipnri*v>- 

\i\ 1 mil I nni' 

A >nn,ilili‘ \alut' li»i f i' |v tin- mr.iti i>f 

.Mhl K §ln \ht' \\]v fkMWi.int 

nmIiii in |>!.n t* i»f If, - f j \viM nc*i 

^ .ipjv Ml in llu“ irl.i\,ilu«n (iinc ihrn \*\ llir 
pi‘Ki“ilmr »*in!iiiril. \\f liihl .1 rc*lM\MM»»n limr 
* I nn<- li n * i ' ^ i 1 1 » n'^t* 1 1 > ] /* ' i «! ii ^ ('i|in 

* li1*r iu^ \ mIui- 


I n; 


// 


< 1 
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Contmuous opertiion 

4 

Sit far \\v )ia\<* U'fn ilist usNin^ operation ikith 
ntt titt.il tran^jvirl nf ^^a^ ilirnuyh thr tube 
In MU'b t»t>i‘ralitin tlu* ('nint'nt ratrd material it 
nlMaint'd l>\ uaidii); unlil llu* ap|)roach to 

('<|i]i Ml iriuin rrat ht'il a t iTtain sla^r, and tWfD 

^rt'tninlny: ilir I'onlt'nm of tiu' l<ip rmervotr 
'I'll I'M' » mIm) .iwiilahlt' a toil! in^ious type 
i‘jV‘iation, in v\ ln< h .i sin. ill sU'.itly flow of ^as is 
rtanovi'i! from llir lop of dm .ippar^tus, so th;u 
til t'M' is a sm.iM iot.il ir.insjs»rl of j»as 
1 lif I nlrt’ 

I Mr k on\ I'l I II in IhM u i i M \\ Mu’h u e Max'e lHH*n 
folk III, linn:. uMiili i'» <lr>>4 i il n il l»\ llm funiMittn 
t iini)iMi k «] 1(1 (j. f 1 pi , 11 ^ nil ^ no icktol 1 1 .in^jtk't I alttiij^ llu* IuIh\ 

iMk of tin linr niu o! tin M v tlroj yoaniirat 

rkfUtliiiM, Mi'\\i’\k-i. u k- k.in l>n iMv 

o'ii\kitn«n tifikl Mil iiniklii fk 1 lon.il vi'liH’iiy lirld 
k MI n -j iin I) n j 1 o a V t I \ --inMll .n Mil lon.il pn^ssiir*- 
kliltii iiur S]ini- iln- akM iii ii 'i i.il xtlkhily fu“tii 
nnn 1 1 r «•( I iMii. it .nnl <| xmiu'' mmK \i‘r\' sMvihiK 
MiiM--^ iln- tiilM-. vvr < MO k*rnil .ill tli'-i ii^.s1imi of 
llir kik'l.iils I a 1 Mv now lit’lk! Mini 1 Mi‘ (Iwt [ ilkiitioh 
k't I I .11 n*'.'- ilh- liil'k'. nr siinpK'' \\ nif fitr llu* 
liMii-'piMl I't I n -- I ilnr 1 m iMr'iirw lirlil iMr 
]'i I hIiii i" m) 1 Mr iniMii vmMii' oI f| at tlu* j:l\rn 
iImo^ liir 1 nl >r .nnl tin- ImLiI traiw]^!!! 
Il m'.’ji/ iiMn -pMii mI '.|»ri ir^. I is ihi'ii 
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it max ^ j><t Mops Is' jH»s-sil*lr in piailirr (m 
• ffilUkf flu* I'ljdililkMiiin liioi in -Minr i-MriU Mx 
a Vuil.iblr xji'iaiiiMi #f tlu- po'-nu' iluiiok: 
i>|H-||ltit>ie I'liXIl l.kll' .Hill l.kji ur Ml' lll.ll H 
Siiul A' xar\, ri‘stHi lixi‘l\ . as (Mr siiinnl ami 
V fourtli of thi* prt'ssurr. .\i'^x>rdim: to i i.^-i 

r.ins|><|i I 111 HiKi'io 1 <l<'ttvntlW'il 
Wly \i y // duriri}.: the tM^x p.irt f itir s(*parjti(»n 
• ‘jpriX'»‘T«, uliilgfV'i <iz is still small. '!‘fuis ti lii^M 
; prt'ssure at tluMH^iinnn>: iiu'rtMS4> tlu* if.inspori. 
•, III order lo^ arh a lar|;e (nxiuent ration 


\\ Ml I k r, i> now k Miwi till mImii- i 111* 1ll?H‘, Hir 
1 ) 11 . 10 ! 1 1 TI " // .iiiil A niM\ "I ill In- I ikrii .1" ilrlJMrit 
M\ (An Mini (A1 . "ii\ii\ wiiM .illMioMlktr sjutil" 
^of MpiMliMO. iMr XrlMiJih" 10 iMr sl]|H'r]>i>s 4 -i! 
limtliM-4 pMiiMf lirlkl will ill jSi.ikln r In* t‘\trrmrlv 
sin. ill. * * 

As U fotr wi’ iotnHliikk* .1 // IK. and as 

roil vriil(^Mt dlmnisioiilrss |>aT ainrtri . 

I* * ^ 


^ r 


// 


14<>V 


\\ I* sM.ill (real oiilx llu* pipiiliMiiiim I'.i'^r'xx luTt 
■ Vj' ha.s .1 roiistant xalut*. a,. 'FMorr isliVilr xaliu*. 
ill Irriitlii): iMr appro.u h to 'llu- nrxx ripiiliiirium, 


t^nplly, Ihi* pg*ssure must In* redui^ttl 
' ' proj^'f rVLiniiHilat'^n a miiHiiM-riiMt* adx;an- 

. " ^.1 inii:®! 4# obtatniH). Sudi a |Ko<'itlurr. 

. , ' Jlo«'ewr« meets a rnTiKidt*ral>le tr<'hniral dilVi- u • i ^ i . 

* - *'- ■ - • ofUTaUM uHli until i d (Mr x.ilue 


“^liitMiisi* the ap)x.iralus pn^sumaMly xxouUl lie 


• . i iinrr the \T4unie of the upivr rtiu*rviMr i i # 

• . . • * . - .1 jnteiiai'xl i<»r nmtinuous oihi. 

• . ^ ^ -'■IroyHl haw to be varied aloni: ^*lh the pressure 1 . » c 

< t . ux / ^ j I i nave f I r = x, and lh<*ri‘ii»rt' 

■ ornln- lo pre\TiH Iht^nivs of a gFeat deal 
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d^'wn (he^ttljiie. 
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J S O TO VK SEPARATION BY TAeRMAL DIF F U SION 
Thf ditTrrenlial for Ci i^nou- 


'A 


w Ihi'J' solul iot^ is ^ 

% Vi(f) = 1 1 1 -*ro) I . 


(51) 


(52) 


^ " f 

of Values of perhaps dJ lo 0,7, »c can VcpIact 
^iC§ by J, tnd find 


V = +n)’-4wjk,iK 


l\1iiiuii,ii z^^ \*y 
; i< / } , \\c ruul 


ihi' (oiuliiittK 


\A\\\\ 2i/VW-9’u\ — I \**\\{ \ - »iU, 

A . - V ^ is.\) 

!'lu> rafhrr furniitl.il ilc* rr|M.itir)n y:ivrs i hr ini- 
l»»»r(ani n-l.ilioii r aiu\ k . 1 ] oui^t U- 

If) ,in\ ^i\i*ii (.Mm; Ky \ r ,ip|>r(*\i- 

in.i!i(Mi>. Thc‘ n\ay ii-iliIIx U- I mm *! 

i*n lfl(‘ .is>uni|>i li'm fFfffi fi is snviH, slncv luily fnr 
vni.ill value’s nf )/ (.in .iM.ir|L:c scp.ir.ition f.n iur 
Ik K'.iii/ml If. for (*\.inij)lc. oni^ r(’|)l.»(r> 7 ' b\ 

* ti[)iiy in ihc It fi ninnlx r. .it)(l A^\ ilu* luu ir 

l-pwil - }kA in tln ri^hi inenilHT. 
«<ji(‘ (» 1 >l .lyis as a^ir>t approsini.nion 

• iSnh .».(/- 

^ ()•) H ^tanh 2,17- 24.) ' (.> 4 ) 

j 

Thr rjuaytiiy f ran,t|^-u Ik* raU ulati-d \vi(li ilu- 
. ^alun w'*l for *, and ($3) van th(‘n Ik* soIvckI fur 
.|!h* ^V(*i)cJ approxirnation nnil so on. This 

r,® is 


if 


■ (56) 

When rt— r,) remains fairly small, we .ran 
replace rjVi by I — f, in (48). ^and obtain . i| 

Th»*s(‘ forinulas rorre&p>n(l preiast^ly t*» 

(45). (46) and (47). rc«p<*r'iiv 4 *ly. and inx'ulve^''^ 
just tin* s:inrn‘ tineac approximations. 

f (intinuous f>|)(*ration is the only prariical-'^ 
n)eth(Kf iTwc v\ ish to usi* s<*Vrral in serir^, --'t 

and the um* (►( mull i->!aj,;e .ipparatus' M“t*rns 
(b\i iiK'ily d(*sir.ibL‘ if vm* w i>l) to combine a 
s(*^)ai at ion factor v\i(h lar^t* speetl rf>f 
poKlnetloM \Ve ha\(‘ seen ibrii if Ci^is small. 

(b(‘ (|u.io(it\ >1 - T // niU'^t U* ^^l.lll ( (mipart^d to 
unit \ rii erefore. in any tlie tr.ii)S|K>rt js 

( tlei lively liniiled b\ tin* cpianlitv' //ri*tl — r^V. " 
while / ,• \> the i (tiK'iiit r.iiiin) at the lK>itom of 
the M .i,ce in (|Ui*>iion, If, now. is sm.ill, we 
MM* that in orthr lo oiii.iin a tr.ih>p(rt i*(iii.il to 
tb.il of a l.iler st.i^i*. // must Ik* lar^iT for the 
Jirst ‘'•ta^e, ,\ l.ir^t* II, liowi'Vt'r, me. ins either a ' 
l.irv:e A', and then the separathni will Ik* small, 
or ii l.iry** fi. A ( (}inproini>e would probabU be 

UM*d in j»r Mel iee. 

11 ) 1 * iinih i-''i,ij,;(* .^J>pa^.ll^^ should lh(*refi»re 
iM>nsi>*i of a serio of vcriltMl iu1h*s; tin* lirst tuln* 

i * ^ 

should Im’ of lar^i* >\/v .inil will priKlnee .) small 
ch.iny:e of loneyiHralion : snbseitueni tiiln's 
should Ihi made j)ro^ri‘s>l vi l)' sni.ill(*r. 
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Comparison of the two types of operation in 
siitKle-stage apparatus 

1)1 the l ase of small Cu b^rmul.is (45) and (55) 
make possible a simple dlrixt (‘omp.irison of the 
aepara lions obtaincnl by the two methods .11 a 


- pirllcular proordure ct^ver^es \\(*ll 
amall, ln^f faita entirely if Ci*^ t. f 

cases ill av^icK ily rau^;e of vaUn-s of ri 
to lar ctnirred i“sm^ill, one can simplify the 
'^liaTvsis 4>y replacing f,rt in (48) by a linear 
vKpreaston i^ rg; juai as* done in olitaining 
(*F|)“(47) for discon linuous operation’. Jn 
^ 'tW'jpment riisr thc^re^liing formula l^fiifives 

‘ • ‘r * "T pro^^d.-d 'Vhai V.4ns larKr 

^ jTan R»vnf. homev^r, Jor each of the three 
&«*^orTeaponding to (4S)-(47). 
ftaiaina .Urly throughout^ av-c can 

4 .^^li^lior if A 1>y, fiAi (^)* irmemGering irhefe 

r lir Mialt fqp obtain *0 * #« (59) 

!; . . r- panuwtfr invenely fvoportional to tlw: . 

^ And is the M^uilibrium s^poraiion 

i ’ bi n.nntr (ivrn hy (J*), which may also be obtained by 

fc 'W"- .,■* ■(-s ■ • 

5 i . - . ■ -I ' , • ~ » # ■ * 

YV'. '.Mr • '- 

I Vasi'- V‘‘«' t ■ ■*'- ' ■ r ■ ■ • 

1 • • f ^ * >■» 

^ ^ * .1 

' ■ . I • ( - V ■ • 


to unity. Vq. (55) -can be vCriiten 

(«./<■.*) El */(l+«)|C‘'. 
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FUKRY. JONES AND ONSAGER 


n =0, or * In dizcontifiuous operation 
the qu.intitN .uiiidi mrrospt'nds lo r is m,/tot 
/o is thi’ tinu^ allow t"<i for the st^paration 
lo Approacli t‘(|uililjrinm In-fore lh<‘ re-sc*rvoir is 
emptiitl IMu n if put 

«' = ///„ (59') 

Djiial vahirs of B and B' eorii"»j><'iid in t‘(|ual 
>jHTd> of pn kIui liost i»y the tw<» 
nu'ilnHls. dine to l.ij. i45'. the esp'iu iuial 

.ippro.n^h \o Tiijin now lak<">v (‘sM’ruially 

lilt- fi»rni 

i1 -f '••'if"'. ((,») 

riio t‘\pi 10“ .. ' and .(tH' >lnvw ilial .it .i 

yli'fii flh'» tisi* >]Hrd A eO'-'it r fiattit'ii (4 (lu* 
i'l jiiildn luin s<“p.iT .|i i< «n I al i«‘ ran Iw nl^iaimtl hy 
ii-'iny di>tt HI t innou-' n|i< Taiion. 

Ini lit* (Mm* t if 1 I iitMi ,MH-half . we ran ini r (Hhu'c 

V 

jht- jjaranit irf > 

k 

■AAIin.\ (Ml 

t'tpial vahit“i of^whit h ri >i rt and lo rtjiial 
rireillvt* sjiffd'v, 'riir r< piilil iri uni i oiu t ii 1 1 al ion 
^di^Toronri-. l*iofn < 5fo wiili »; = H i> .1/; .'ind the 
realizi-tl ojijirein rat ion' ilijU-rrnri'> art', 1>\- (^56) 
and i 4 fd, ' ^ 

(k.— \—€ ^ •'*.4/ ^621 

lor rontiiuious^ix.-rai i(*n. .intl 

,* ^ ^ 1 --f v’)*/!/. {( k ^\ 

\yhcn less ih.in a frai lion iL— <»f llie t-tpii- 
lihrium cQnoeni ral^ui diderenre is to Ih' oh- 
t^liiiL'ct ihe coniinuou> nn-ihod works slightly 
l)Mtcr; othttfwise. ihe^lisrontinuous is I>eiti-r. 

-In the reniiHuhij; rase, ri nearl\‘ e(|ual to tuie. 
it is not pfNsihle to intrcxUire a single p.iranieler 
Vparacteri/ini: the sjHix! in a way that a 

iiniple comparison of t^^e two methoda itpossiV4c- 
Roii^l) compt^ition from (4r) and (57) shows 
thal ^ihen^larpe ratios (1 — - «,) are re- 
quired, continuous opt-ration is det'idt*dl> faster. 
- * ■ * % ^ * 

Oenerml remark t on speed of operation 

* In ^he &BC of disroniinuous operation, the 
quantity wWch ^ar^teriz« the speed of op>era- 
tjon ih terms of Ihe mass of the element with a 
given concentration. "di\’ided the time re- 
quired to produce it, ts where / is the 


fraction of the molecular w'eight contribute by’ 
the element in question. This characteristic 
quantity varies as ///. In the continuous ^ise. 
the corresponding quantity is r/, which, for a 
given cont'enlration, also varies as ///. Thus in 
either case the variation of the speed, is 
given ^ly - • - 

. « ^ 

Since Al must have a given v;iJue, and since 
/) cr ij 'p_ ue from (31) that w must vary as 

IX’ “ ^ p)k ^ (dS) 

**• I 

If we acia pt (3), ct varif-s as /. and we have the 
signllkMnt rclalinii 

i «/- ’^pTyl'/^(J^7V7')^ ' (66) 

Ti^ gri .1 l.uyt- '-ju rd .11 the s[X“cilM'd rnncen- 
lratl4)n, it i> e\i<lrni ih.it mir should choose as 
light a lUoln ule .i> p*-«-ilih‘. Ih*( aUM- of the 
sliouy drlK-ndi lu f on /. I'ln- f.u tor B can“l>e 
ini rc.iM’d ii\ ll''in<^ a Lit t t ill h . or sc-\ vral tuU*> 
in jvir\ilK’l. Simr iindrr oidiiiarv ((nidit inns pis 
pi n|viirni >ii.il H' llir po-'-siirc. the sjx exi varies .is 
the s(|U.irc r<N‘l of i lie pie^'sut e and as the 
t hree-foui di^ jKiwer (4 tlw’ leiigih. /yrcn'idrd ih.it 
2^i'. the (.lull M in i- of the r.nlii. i^ n-.uljusled for 
«! pTe.-^sUM- aiul U-ngih in .icc(»rd.'iiire 
w ii h 1 . * 

It is .oriiTiird ill tlir .iii^umenl h'.ultng In j66' 
th.ii till' r.nio Kj A I-* \ei\ sin. ill cotnp.ircd 
with iinil), siiHi* ollnrwi.-M- w t- should not lx* 
ju-'lilied iti ii-ing idl*. .ind shouM n>e instiud 
the nil sli lird \ .due i c 

The OUT evix iuhn! I»ei .nix* of c(niducti(>n is 
liv (20) ‘ 

4 J\ = 21B 4 1S(> -4.1S\//4a7‘ v (6Tj 

in vvat ts. and. li\ ((\>\ is projx»r tional In \ 

the viscosity ;ind Vuat ionduclivity are inik-- 
|xnKl^-nt (4 the pressure. Thus S(> far .is con- 
duetioTi is C(Mua“rn(*d. the spi‘ed .Uid power are 
just proj>ortion.il to one anoiher, as long as a 
fixed ^'niKTnt rat ion dilTereiice is demandtNl, and 
.a' fixwl tcrnpi*ralure difTt*rcnce is used. The 
advantage of a raiher large AT is evident; hut 
there U little use in going to eMreme teniixrj. 
tures. lince it k the ratio of A 7' to ih<‘ mran 
iemperature that Ib involved, and a)j>o since the 
radiation Iobb will be large if Ti is made xTr^* 
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hiKh The power consumplion due to radiation 
thr walls is independent of w, and for 
iu>!it r.'infiparen t J ut)es is piven by 

/>, = 2/^(1 

’ ‘ x(i-A?,/?,)-'a(ri^-r.^)^ (6^) 

whrri* and /?* are tin* average reflection 
I rH’llu‘i('nts of the vealls of the liiU's, and a = S .7 

X 1 0 ” ^ t/c ni’-flc'Lj.V 

1 

Effects of asymmetry; general constnictioiua 
considerations 

^Ve >h:dl lu re roitNi<lei hrielly I he efTect of 
,i-\pinH^try in ih,^ af>p.ir.it iis. One lo mj„. 
i)nih»rriHly of heaOiiy or Cfxilir)^ of the tuljC'S, 
1’ i- twis'.ihle that the^ temiMTature may vary 


) ■ 


•houU be aought by increase* in length rather 
than by the use of high pmsurn and amall 
values of tif. Also, both for accuracy of conatruc* 
tion and because of the factor B* in (70), it u 

better to use several tuljes in paraHel rattier 
than large tubes. “ 

To avoid lack of symmetry’ in the temperature 
distribution, the water cooling must be eflficient 
and the heating of the inner tul)e must l)e very 
uniform. Heating by condensation of a vapor 
rather than by resistance wire se'i^ms advisaljJe. 

IV. A NrMr-RKAi. Rxample: O* 

In order to illustrate the apjilication of our 

. / *.4. ; formulas ue .shall apply them to the design of a 

stmind lh(‘ tuN-. 1 liiv uilj ^\vi- n\e to an addi- age app.iraius for the ( onrent rat ion of 

1.. • I • .. II t ■ 


i 4 *ual conveelhin, ehar.n t eri/ed iiy a slight 
iip^v.irfl flow at ilu* liofier of ih«‘ annulij'', 

md .1 i'f>rresj>ondiiig dnwinv.inl fline at the 
...Ider parr. I'or Min ;>! iei f y . we may Mipjuise lliaC 
I .!»' t ( ni |>ci .1 1 un* tield js >iill nidepMawlent of r, 
' ijt \.it'ifs with the .i/innifti.d angh*, y-, in the 
- :ii] ill nianneij : *'■ 

* ^ ~ ^ f> T 2 ) ('Os g». (60) 


f . Here we are conreniei:! wit)i the concentra- 
tion of a hfavy isolo|H‘ at the bottom of the tul)e. 
C)ur equation for A and all our equations 
.(onrerniHl with (lu* s|>e<'<l of ojH'ratiun ;it)ply 
here with no cliange e\( ept The r(‘pla<ement of 
^1 b\ r*. A formal just ilicat ion rif this rule is 
pro\ idt‘<l by i ion c»f the fundamental 

efju.itions ( 2 .^) ;ind ( 48 ). In the^s<* oriuations wc 
must interchange Ti and Ci \ change the sign of 


1 ^ lll%- OI^JI \Mi 

(hie < an 4 him show that ihe I'srntial effi*cf is to l(Tm in r siiua* this term changes sign in 


'■ i::!r^Hlii(e’anorher foniril.uliori to the Iransfx.rl 
.At n bv Jr, where 

A', A'-t^I56^J6ir^a-i(57' ^7’i^ (70) 

g;. aided that Sina* A'.. A' mu-r U* kept 

f small. Lq. (70i ini])<ise> rather strong 
"ik'oditions <m live toUrable asyinmeirs' of the* 
nijH r.iliire. In the apjiaratus to U- discussed 
in Jie next st^rlion, K, would iKaonie errual to 
Afn^^r^5^ 

.^l,i( k of centering of the tuU-s wnuld have a 
^nn-iderabje direct efT^t on fierformance, be- 
lauM* 7/ and K dejK nd on the third and sevrnih 
piwers of u\ 'the asymmetry in temperature 
l-rmigln alx^ut by the of centering would. 


if appociafile, be still more harmful. To minimize ^ ^ 0.002Vcm. 


n*w riling (lOi for sjX'ries 2 ; and change the signs 
of the r and r,' terms, lH‘caust‘ we are now 
conrerned wiih iraiKjKirt dou'n the tulK*. When 
this is done tin- I'quations are unchanged in 
form /'\i 4 pi for a change in sign of the term in 
(^z. I his is jirnjNT, since the concent ration is 
now Ivure.ising (downward instead of upward. 

We 1 ak<‘ as i lie ,^|>en f km i ions of our apparat us : 
Ungth of tulK-. 21 =m) cm; 

T\ = dtX) K ; 7 1 = 6 (X)°K ; pressure. 1 at mos|)here ; 
and equilibrium concentration, i, = O.JO. Since 
the ra ri)on isotope' <if mass IJI occ'urs with a 
natural abundance** of one part in alioui 92 , 
and therefore 0 . 0108 , it follows at once 
from ( 37 ) that we must have e*^^ = 39 . 3 , or 


II. giw<l conduction is e^niial. Thus metal tubes 
,ire to lie preferred on several counts; for 
. islon in constructipn, high conductivity, and 
l.i;^e n-fleilion coefbdent to reduce radiation 

Ins-H'S. ♦ . 

T he importance of ^mmetry makes it evident 
tVi.n ^idvaiitages^ifi speed and concentration 


The required value of the difference in radii, 
2w, and the speed of opieration are now* determi- 
nate, on^e we have selected the molecule which 
ii to carry' the carbon. 

Our general discussion of the speed shows 

^)* J27(A^ 


( ' 
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that dcUTTninr?i l>y miu^ union is of thr (irdrr 
of 0.4 rm. nn<! thus m,i\ rrriainly U- nrj:lr( l<‘<r 
Tho rahulat ions i^tvfn :tlK>v(' for arc 

-kiM'tf o!).!hr v.iliK- ci-0()106 v^hich Is ^ivcn hy 
lyi (.^), This equation is. hfTvwvcr. nnt\ a muiiU 
;jU('ss, jiIIk'II the Ik*sI oin* it may In* 

found tiy rv|i«rimnu that thraruial value, of 
// and foranv i:f\ .-n )^as ar<- fii.i in< l K dHTer.-ni 
n'lorn tlnvx. call ulalt^d from Nalur. of ,» v:iw-ii h\ 
..ii.4k idiaps hy as^nun li a. a fa( t(»r 2. In |>rat tin*. 
tluTofori*. it uil! U‘ m i t .sarv to do sonio pre- 
. liiniM.in ^^ork tf» find ilio a< lual vahir ,r. h fs 
'-ujv;rs!r<l flial liii. Ik done hy riiniMn^ (he 
..pjuratuv at a fair(\ lueh f*rr..uie I'or in. 
in ' the -o-v.niiple ]u-\ di.* u.^-d. | lu* Use of a 

f.-esslire of two annt)sp)|,.,,-s instead of f»ne will 

iniiltlidy 7/ hy 4. duide .1 h> ap|Ho\,in.nefx’ 

4. s<» that the f.utoy will \ n- .niail, 

hut .so >^ii| also 1 h- the equifihr iiirn lime If one 
^ i:..f nieasutes r,' a. a fmii ii<in of tin- lime, one 
^ udl oht:iiii the values of hi.i|, // .^,1 A. Liilu.i 
. .a- will >ieli! tlje^ilm of |,\ (.^ih.or h\ idli. 


(32) and (3v^) \\e may now extrapolate A lo. 
the dcsimt value hy rhan^in^ the pressure, si^e 
W(‘ know (h.it //. ,4 ,irid K ,i K varv , resjxTii vely, 
.IS the se<'ond, inverM- st^ermd, and inver.M* fourth 
jiouer of thi' pressure. 

I C< limmary adjustments such .is thi>se just 
(h'M rjlKsl w dl of 4ours4* In* m-eessary oiily io the 
first \M»rk on e.n li j^as. Om'e the eorrect value of 
o is known frinn e\{M‘riiiu*iu , udr ec(uati()ns 
should make it jxjssjhle to dtsj^n ajyparatus 
whi<li will jx rform m .i('('<‘pt.ihh* aj.;ri*<‘ment with 
*sjx*< )li( at ion.s, 

f hu* of Us I ini!<‘hN*d ( o Dr, CV Akcrlof 

an<i I>r. (,. W Kin- of (lie ('hemisiry Ihp.irt- 
nu'iit, ami to !)r, ( . ( . F urnas of the ('heniiral- 
f .iiy im*er 1 riL: 1 h p.ir t meiit of ^^dl' \ niversity for 
.kK lee in re^.ird to feasdih* I’f msl rui't i<JM nild 
ojxTalion of a] auu*' • >n lihoratory ,uul in- 
diisiri.il -I ale I In otliets ■ \\\ If I', .md R, i\ J.) 
ire i^raliful to Ihnfes^or f\. Ifainhrtflyi* and 
Di R ’^hei I of ilie Rhv'.ies Dt partment of 
D.irvard I Titwr-ity /or intiri^-t inj.: and helpful' 

< (Ml V <‘rs,i( ions. 
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Calculation of the Second Viria\ Coefficient of Helium Gas for the 
^ ^ IjOwest Measured Temperature 


* - J.i-.ov r'ikori'LH 

• HroMy.i, X,-^ 

•' V <R<** iM‘4l Aj»ri( 4, 

I \ kr(:'KNT ;.rliA..i'an,.v,,||. i, ;.,ul n.l, ul..l.|,. Hor,-. X’ = /r mi- 7'. „ is f<.U..d from ihc- 

'»«• sav.- for ,Ih- r..|..tivc. of Uo 

yri.if OH‘fl,nen« monatomic jjas. This is the radiallj in.ira, . it.i; niolc. ules 
B in Jhe ^ujtion nf liiaiel 

i ^ _ 


• « (I +B(r)/ ivf a i ■’+ ' 

•md. *aKUfiitn;; the FIinMein>B^>se Bta'iistics, is 
hy fhe^orfnuia, 

— —■ 16A^ j: (;4.J) * 

9 2 ^ I i . rv y i 


rfp* V A» P» / . 


-X«cp 

• f/+J) f'a, • 

• ' * \w 1 / ti/j calculatiooi are Itoited on the u<e of the 

: — (I) Sbtef-Kic kwood potential for the calculation of 

^ 1 .. Hrltl ABd C, A Alt /lAaNx. ^ .... ... ^ 

l.tirof^ 


^•*1*1,/) wire the discrete states for two such 
molecules. Ot is the Bohr radius, and V is/ the 
interaction potential Vt ween the two molecules. 

£xtenst\tr calculations haw ret^enily been 
made with formula (I) by Mau«iey and Bucking, 
ham* CM^ the inert gases, in particular. helium'T 
calculatiooi are leased on the use of the 
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